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.      "  ''       the  Strawberry 243 

"  "       Sugarcane 130 

"     genus  of  Proctotrupidae 52 

"     Hickory  Galls  made  by  Phyl- 
loxera , 230 

"     Hymenoi)terous  Parasites 24 

"     Leaf-cutting  Ant  in  New  Jersey  264 
"         "  -hopper  injurious  to   small 

Grain 78 

"     Plume  Moths 235 

"     species  of  Melissodes 230 

"  "  Scale-insect 275 

"     Tineid   genus   allied   to     Pro- 

nuba 155 

Night-hawks  eating  Cotton-moths..  250 
No  Cotton-worms  in  Eastern  Florida 

yet 205 

Noctua  jcylina 129 

Northern  Army  Worm. 8, 94, 107, 170,  179 
Norway  Spruce  attacked  by  Pissodes      5 

Not  Aletia  Chrysalides 154 

"    the  Cotton-moth 107 

"    Fuller's  Rose-beetle 153 

Notanisus 293 

Notes  from  Kansas 77 

"         "     South  France 76 

"     on  Cotton-worm  in  Florida...  227 
"      "  Gall-making    Pemphiginte 

m  France 178 

"      "  the  development  of  a  Black- 
fly  191 

"      "  the  Eggs  and  Larvae  of  an 

unknown  Dragon-fly ....   174 
"      "  Harvesting-ants     in     New 

Jersey         225 

"      "  Pyrethrum.. 96 

"      "  South   American    Lepidop- 

tera 125 

"      "  our  commoner  Insects 133 

"      "  the  use  of  the  Ovipositor  in 

the  genus  Rhyssa 219 

Notice  of  three  new  Hymenopterous 

Parasites  24 

Noxious  Insects,  Definition  of 72 

Number  of  species  of  European  In- 
sects      72 

Nut-weevils _. 97 

NymphalidcEy  Pupation  of 162 

Nysius  destructor 77 

Nyssa 239 

o 

Oak  Gall 278 

Oak  Pruner 239 

Oberea 181 

"      bimaculata 271 


Oberea  mandarina 371 

"       perspicillata . .     63 

"      sckaumii 271 

"       tripunctata 271 

Odontota  rubra 181,  202 

"         scutellaris  bad  on  various 

trees  151 

Odynerus  birenimaculatus 154 

"  conformis 154 

"  flavipes 154 

Oecanthus 207 

"         niveus 91 

Oectoperia 287 

Oedematophorus  ambrosicE 236 

inguinatus . .  .'i&^,  236 

Oedipoda  atrox 251,  279,  280 

Oenothera  biennis 200 

"  grandiflora 75 

Oils  mixed  with  Milk  as  remedy  for 

Cotton-worms  247 

Oncideres  cingulatus  ....  237,  271,  297 

"         putator 271 

On  our  Table,  49,  76, 105, 128, 151,  248  295 

Ophion  macrurum 134 

Orange  Insects,  Investigation  of  .73,  222 
"        Leaves  infested  with  the  Red 

Scale 267 

"        Louse 205 

Mite  in  Florida 206 

Rust ....63,  147 

"       Scale  destroyed  by  Mites...   106 
"       Trees,  Insect  found  about  . .   132 
Organization  of  Cotton-worm  Inves- 
tigation     197 

Orgyia 114 

^^      antiqua 77,  133 

"  "         Parthenogenesis  in..  227 

"       leucostigma 291 

Or  nix  inusitatujnella 259 

"      prunivorella 259,  261 

Orthosoma  brunneum 238 

Oscinis 99 

Osmoderma 277 

Otiorhynch its  picipes 127 

Oviposition  in  the  Tortricidie 276 

of  Asilus-fly 250 

Oxalis  infested  by  A  leurodcs 129 

Ox-eye  Daisy  as  an  Insecticide.  .151,  196 

Oxyopes  viridans 250 

Oxyptyliis  nigrociliatus 235 

"  periscelidactylus 235 

"  tenuidactylus 235 

Ozonium  auricojnum 39 

P 

Paleacrita  vernata  180 

Palingenia  bilineata   181 

Pamphila  ethliut 229 

Paphia 164 

"      gly  cerium 10,  166 

Papilio ;  167 

"       ajax Ill 

"       cresphontes  354 

"      philenor 107 

"       telamonides Ill 

"       ■walshii Ill 

Parandra  brunnea 302 

Parasitic  Rove-beetle 199 

Parasite  of  Cabbage-worm 136 

"        Mud-wasp 154 

Parasites  of  Cotton-worm 93 

the  Plum  Curculio 131 

Paratenctus  punctatus 129 

Parectopa  robin iella 59,     61 

Paria  aterrima 242,  244 

Paris  Green 42,     43 

"          "      best  remedy  for  Cotton- 
worms  245 

"          "      for    destroying    Cotton- 
worms  186 

"  "       "      imported    Elm-tree 

Beetle 3 

"          "        "      killing         Codling- 
moths 263 

"      Potato-beetles 169 

"      Use  of 244 

Parthenogenesis  in  the  Hessian-fly.  .   127 
"  "    Orgyia  antiqua.  227 

Paspalum  Iceve 68 

Peach  Borers 77 

"      Tree  Borer 173 

"         "         "     infesting   Almonds     11 

Pear-leaf  Blister 26,     74 

Pea  Weevil 254 

"  "     Remedy  for 205 

Pebrine 41 

Pelargonium,  Gall  on 78 


Pelopoeus  

lunatus  . .  . 

Peviphigi  ol  the  Fir. 

Pemphigus  boyeri  .  . . 

"  bursar  iui 


.281,  283 


'■  corniculoides 

"  populica  ulis 

"  semilunarius 

"  semilunoides 

"  utricularius 

"  utriculoides 

Pendulous  Egg-nest  of  Spider  

Penicillium 

Penthina  atropurpurana 

"         cyanana 14, 

"         nimbatana 

Pepper-grass  as  Bed-bug  destroyer. . 

Peribaliis  modestus 

Periodical  Cicada 

"  "  in  Geauga  Co.,  Ohio 

Periodicity   in    the   increase  of   the 

Chinch-bug 

Periplaneta 

Peritelus  griseus    

Persian  Insect  Powder 43, 

Petromyzon 

Pezotettix  abditum 

"  enigma   

"         jucunda 

"  nigrescens 

"         plagosus 

"  sc  udder  i 

Phalangid  Spider  

Pheidole  megacephala 

"         pensylvanica 

Phengodes 

Philonthus    

Philosophy  of  the  Pupation  of  But- 
terflies  

Phloeosinus  dent  at  us 

Phoberia  atomaris 8, 

Phora 39,  79, 

"     aletiiE ....2^19, 

"         "      not  a  true  Parasite.  .328, 
"     dauci 


"     merely  a  Scavenger  .  . 
Phoradendron  flavescens . . 
Phosphoresence  in  Fire-flies 
"  of  Earth 

"  "    the    Glow-worm, 

On  the  nature  of 

Phosphorescent  Larva 

Photinus  borealis 

"  nigricans 

"         pyralis 

Photuris  pensylvanica 

Phoxopteris  anguli/asciana . .  .276, 

Phraganeid  Larv» 

Phrixis  longipes 39, 

Phyciodes  tharos 

Pkyllobaenus  dislocatus 

Phyllohius  ..■■... 

Phyllocnistis  viti/oliella 

257,  259,  260, 

Phyllophaga 217, 

Phylloxera 25,  98, 147,  148,  173, 

"  carycE  avellana 

"  caryee-gummosa  .  ...^iSQ, 

"  caryce-scissa 

"  and  the  Mission  Grape. . 

"  at  the  Cape. . 

"  Congress  in  Spain 

"  Gallsj    Inconsistency    in 

their  appearance 

"  in  California 3, 

"  "  France 47,62, 

"  "  Geelong,  Victoria  . . . . 

"  "  Napa  Valley 

"  "  Sonoma 

"           not   permanently   injuri- 
ous  

"  on  Clinton  Grape 

"  -proof  Vines 

"  regulations  in  Turkey.  . . 

"  Study  of  in  France 

"           Winged  form  of  in  Cali- 
fornia   

"  work 

Phyloscia   

Phymatodes  amcenus 

"  variabilis 

"  varius 

Physianthus  albens 

Phyton  pallidum 

Phytoptus 

Pieris  brassicce 

"       napi 


75 
237 
26 


THE   AMERICAN    ENTOMOLOGIST. 


Pieris  protodice 110 

"       raite. . .  .22,  55,  107,  194.  196,  200 
290,  296 

"  "    in  Iowa 226 

Pimpla 202 

"       conquisitor 6,     94 

Pinus  sylvestris 270 

Pionea  jorficalis 22 

"       rimosalis 22,  200,  254 

Piofih  ila  casei 23 

Pissodes 97 

' '       strobi 5 

Plagiodera  con/luens 160 

lapponica 160,  161 

scripta 159,  160,  161 

"  "  Color  variations  of  161 

"  Larva    160 

"  obsoleta 160 

Populi 161 

"  "  .     Larva  of 161 

trevnilce 160,  161 

Plant  beheading  Flies 45 

"      -feeders,  Carnivorous  propen- 
sity of 200 

"      -feeding  Ground-beetles 251 

"      Lice     infesting    Currant    and 

Gooseberry 92 

Plants,  Insectivorous 89 

Platygaster 140 

Platynus  puncti/orniis 291 

Platyhypena  scabra 8 

Platvntis 13,  216,  217 

ttticans 108 

"         molestus 108 

"        punctiformis 132 

Platyptilia  bischoffii 235 

Plectrodera  scalator 270 

Plum  Curculio,  Parasites  of 131 

Plume  Moths,  New  species  of 235 

Pliisia  brassicce 200 

"      gamma 101 

Poa  pratensis 26 

Podisus  spinosus 190 

Podura 78 

Pogonotnyrmex  barbatiis 251 

"  crudelis 226 

occidentalis 273 

Polistes 138 

Pollination  of  Yucca,  Remarks  on  . .   141 

Polydrosus 97 

Polemitarcys  alba 278 

Polythalmia 79 

Poplar   Borer 181 

^'         Stem    Gall-lice    fed    on    by 

Squirrels 205 

Populus  mofiili/era 205,  271 

"       treniuloides 271 

Porcellio, 230 

Post-embryonal    history    of  insects. 

Study  of. 209 

Potamogeton 174 

Potato-beetle 116,  117,  169 

"  mite 190 

"      beetles.  Migrations  of 247 

"            Preferences    of     Colo- 
rado     294 

"      bugs  swarming  in  Massachu- 
setts    267 

Poultry  and  potato-beetles 190 

"      vs.  imported  Cabbage  Worm     55 

Preserving  fluid 48 

Prickly  Ash  larva 254 

Prionus  imbricornis 238 

"        laticollis 238 

Pristiphora  grossularia 92 

Probable     Parthenogenesis     in     the 

Hessianfly 127 

Proboscis  of  the  common  Horsefly.  .   125 
Proceedings   of    the     Entomological 

Club  of  the  A.  A.  A.  S 272,  284 

Proctotrupidcie 293 

Proctoirztpidi^,  New  genus  of 52 

Progress  in  Insect  Anatomy 147 

Prodenia  lineatella 108 

Prodoxus  decipiens  141 ,  155, 177, 286,  293 

"  Chrysalis  of 156 

"  Larva  of 156 

"  Ovipositor  of.  . .   182 

"  Parasite  on 156 

Pronuba  vs.  Prodoxus 177 

Pronuba  yuccasella.. .  88,  141,  142, 

143,155,177,182,  293 

"  Ovipositor  of 182 

Psenocerus  supernotatus 270 

Psephenus  lecontei^  Habits  of 73 

Pseudococcus  aceris 220 

Pseudo-scorpion 204 

Psithyrus 277 

Psocus 37 


Psoctts  venosus 132 

Psylla  rubi 62 

"      tripunctaia 62 

Ptelea  tri/oliata 254 

Pterophoridce.,  New  species  of 235 

Pterophorus  carduidactylus 235 

per  iscelidacty  Ills 235 

Pterotnalus  puparutn 126 

Pterostich  us 13,  216,  217 

"  lucublandus 218 

Pterotus 150 

Puccinia  graininis 147 

Pulvinaria  inmimerabilis 149 

Pupation  of  butterflies 162 

Pyrethrum  carneum 43 

"  cinerarice/olium 43,  44 

roseiim 43,252 

Pyrethrum    as  remedy   for    Cotton- 
worms  246,  296 

"  Directions  for  raising  . .  .   197 

"  for  Grain-weevils 178 

"  "    Sheep  parasites 278 

"    the  Screw  Worm 276 

"  House  plants 105 

Effect  of,  on  Boll  Worm.  252 
"              "           "      different  in- 
sects    250 

"  Experiments     with,     on 

Cotton-worms 242,  296 

Extractor.      252 

"  Fumes  of  burning.  Effects 

of 194 

"  in  the  Garden 296 

"  Notes  on 96 

"  Powder 43,  44 

"  "      alcoholic     extract 

of 44 

"  "      decoction  of 44 

"  "      Effects      of       on 

Blister-beetles.  193 
"                "      Effects  of  on  Cab- 
bage Worms  194,  296 
"                "      Effects  of  on  Flea- 
beetles 193 

"  "      Effects       of      on 

Roaches 194 

"  "      Effects      of        on 

Squash-bugs...   194 
"  Reduction  in  price  of. . ..  128 

Use  of 193 

Pyrrharctia  Isabella 133 

Pyrus  a lu erica ?ius 271 


us/ulgidus 37,  108 

bees  transported  by  Mail 75 

molochimis 291 

usalba.... 151,  284 

castanea ....    151,  153 

coccinea 151 

/rondosa 131 

ilici/olia 284 

ivibricaria 151 

lyrata 151 

macrocarpa 151,  298 

viuhlenbergii 278 

Palustris 151 

pedunculata 151 

phellos 151 

prinos 151 

radiata 273,  284 

rubra 151 

tinctoria 226 

undulata 298 

vzrens 239 


B 

Rainfall  affecting  the  Chinch-bug. . .   240 

Raphidophora 34 

"  subterranea 37,  79 

Raspberry  affected  by  insects 91 

^'  Canes,  Gall  on   107 

"  destroyed  by  weevils 127 

Ravages  ofMoths  in  cushions 20 

Rearing  Wood-borers   155 

Red-legged  Ham  beetle . .     24 

"    mites  upon  Locusts  in  California  227 

"    -necked  Buprestis 91 

"    or  circular  scale  of  the  Orange.   267 
Reduction  in  Price  of  Pyrethrum.. .   128 

Reduvius  novenarius 291 

Remarks  on  a  new  form  of  Jassid. . .     72 
"  "     Fungi     considered   as 

Insecticides 40 

Relations  between  insects  and  plants  63,87 


Remedies  for  the  Carpet  beetle 54 

Remedy  for  Hydrophobia 50 

Cabbage  Worms 276 

Repelling  flies 239 

Reports  of  U.S.  Entomological  Com- 
mission      73 

Resistance    of    American    Vines    to 

Phylloxera 25 

Retarded  development  in  a  Blister- 
beetle 196 

Retirement  of  Mr.  Fuller  as  Assist- 
ant editor 248 

Revision  of  the  Lampyridae 150 

Rhagium  lineatum 239 

Rh  izotrogus 139 

Rhodites  rosce 298 

Rhus  coriaria 57 

"    glabra 216 

"     toxicodendron 271 

Rhynchites 97 

Rhyssa  atrata 219 

Rice  plants  injured  by  insects ,. .  253 

Road  dust  vs.  Cotton-worms 251 

Robin  ia 151 

Rock  Bass,  Insects  from  Stomach  of.   130 
Rocky  Mountain  Locust .  .73,  77, 101,  296 

Romance  of  a  Caterpillar Ill,  134 

Rosa  blanda 115 

"     lucida 115 

Rose  Beetle 50,  153 

"     -feeding  Tortricidae 14 

"     leaf  Tyer 14 

"     -slug 115,  116 

"         "     Remedies  for 116 

Round-headed  Apple-tree  Borer. . . .  173 

Rove-beetle 199 

Rubus  occidentalis 63 

Ruhmann's  Improved  Atomizer  ....  212 

Rummaging  Calosoma 229 

Russet  Tussock-moth 77 

Russian  Grain-beetle   294 

"        remedy  for  Hydrophobia.  ..     50 

s 

Sabbatia  angularis 89 

"  cliloroides 89 

"  siellaris 89 

Saffron-horned  Trogus 134 

Sale  of  Silkworm  Eges 248 

Sambucus ' 50 

Samia  cynthia 56 

Saperda  calcarata 161,  181,  271 

"        Candida 173,  271 

"        discoidea 237,  271 

"       fayi 271 

"        lateralis 239,271 

"        moesta 2(1 

"       puncticollis 271 

"        tridentata 271 

"        vestita 271 

Saprolegnia 41,  103 

Sarcophaga  carnaria 20a 

\  georgina    ...2^3 

sarracenicF a*,  MH 

Sarracenia  purpurea 90 

"  variolaris 90 

Satyrus  pegala 74 

Saw-flies  9° 

Scale  on  Acacias •  ■  •  •     20 

"      Maple 149,220 

"       Orange 267,275 

Scarabaeid     Larva     injuring     Rice 

plants .253 

Scarites 13 

Scelastrus  scandens 254 

Schier  Atomizer,  The 211 

Schizoneura  compressa 76 

"  corni 1 '8 

"  vagans 178 

Scientific  Symbols -  •     49 

Scolytus  \-spinosus 58,  298 

"       rugulosus 298 

11  908 

caryae ■*"o 

"      /agi  298 

Screw  Worm 21,  275 

"  "     Its  parentage  in  doubt.  203 

"     Ravages  of 275 

"     Remedy  for... 276 

Secretion  on  stems  of  Bitter-sweet.     254 

Selandria  rostp 115 

Semasia  prunivora 131 

Semiotelltis  destructor 119,  140 

Sericaria  mori 58 

Sericulture,  History  of 115 

Sesia  mutillae/ormis 99 

Seventeen-year  brood  of  Cicada 172 

Cicada,  Distribution 

of  in  1878..    27 


THE  AMERICAN  ENTOMOLOGIST. 


Seventeen-year  Cicada  in  Iowa.   ...     25 

"  Ohio  ....  227 

"         "  Penn'a  ..   17^* 

Sexual  coloration  in  Butterflies 74 

Shale  as  insecticide 128 

Sheep  Scab,  Vitality  of 126 

"      Parasites 278 

Shower  of  Water-beetles 248 

Sialia  siWis 215,  231,  28.5 

Sia/rs 190 

Sigai^/ius  ctirctilionis 131 

var.  ru/iis. . .   131 

Silk  Culture 5-5 

"      for  profit 286 

"  "      History  of 11.5 

"  "      in  Virginia 126 

'•  "  How  to  dispose  of  Cocoons  203 

Silkworm 112 

Eggs 55 

"      Sale  of... 248 

"         Introduction  of  into  Europe  135 

Cocoons,  Sale  of 203 

Silky-winged  Plume 235 

Silpha  rrt;«ci.rrt.  Biological  studies  on  265 

Simulium 191,  192,  193 

"         Eggs  of 192 

Sinoxylon  hnsilare 51,  237 

Siphonophora  avence 123 

Sitaris 281 

Sitophilus  granarius 97 

"  oryzce 253 

Skippers  injuring  Smoked  Hams. .  .       23 

Slugs,  Remedy  for 104 

Small  Fruits,  Insect  enemies  and  dis- 
eases of 61,  91,  109 

Smerinthus  cxccfcatui 2.54 

Smilax  injured  by  Cut-worms 298 

Smodicitm  cuciijiforine  238 

Snellen  van  Vollenhoven,  S.  C,  t. . .   1.50 
Snout-beetles,  Tenacity  of  life  of  . . .     68 

.Snowy  Tree-cricket 91 

Eggs  of 92 

Solanntn  carolinense 117 

"         melongena  .    118 

"         nigrum    123 

"        rostratiim 117 


tuberosum 117 

Soldier-bugs 190 

Solidago  nemsra/ii.  Gall  on 278 

South  American  Lepidoptera,  Notes 

on 125 

Sowing  Cotton-seeds  in  hot  beds. . . .  107 

Sphecodes  arvensis 230 

"  confertus 2.30 

"  dichroa 330 

faki/er 230 

"  Two  new  species  of 230 

Sphinx  convolvuli 277 

Spider  and  Cotton-worm 2.50 

"         "     Mud-wasp 176 

■    "         "     Nest 200 

"      Egg-nest :    ...   180 

Spiders  fed  upon  by  Bluebirds 217 

Spindle-worm 278 

Spined  Soldier-bug 190 

Spircea  ar uncus  .54 

"      sorbifolia 54 

' '       ulmarin 54 

Spiraeas  frequented  by  Carpet-beetles,  .53 

Spirostrephon  copei 79 

Sporondonema 41 

Spray  Machines     187 

Spring  Cankerworm 180 

.      "      -tail 199 

Sprinklers  and  Atomizers 185,  211 

Spruce  trees  attacked  by  Pissodes.. .       5 

Squash-borer 204 

Squirrels  eating  gall-fly  larvae 226 

"        feeding  on  Poplar  stem  gall- 
lice  205 

State  Entomologist  for  New  York.  . .   197 

Stemonitis  /crruginea 39 

Stenolopkus 13 

Stcnosphenus  notatus .  2.39 

Siernidius  alpha 270 

"  xanthoxyli "271 

Stinging  Caterpillar .51 

Stink  Bush  as  an  Insecticide 228 

Stirostoma  depress um 270 

Siizus  speciosus 167 

Strath  in  oleracea 98 

Striped  Blister-beetle 193,  190 

Strawberry  affected  by  insects 109 

"  Crown  borer 110 

Leaf-folder 110 

"  New  enemy  to  the 242 

Worm 109,  110 

Streaked  Cottonwood  beetle 159,  161 


StreHa    7'i'spertilionis 30 

Striped  cucumber  beetle 247 

Stylops 77 

Subsection  of  Entomology,  Forma- 
tion of  a  permanent 285 

Sudden  increase  of  one  of  our  large 

locusts 250 

Sugar  Cane,  Enemy  of 130 

"  -maple  borer.. 239 

Supplementary        instructions         to 

Agents  of  the  U.  S.  E.  C.._. 218 

Supposed  Chrysalides  of  Aletia..l08,  278 

Eggs  of  Odontota 202 

Sweet-potato  Beetle 297 

Swellings    on     roots   of   Cow    Peas, 

caused  by  A  nguillula 205 

Symbols,  Scientific 49 

Synedra  ulna 79 

Synhalonia  ntriTentris ...   156 

Synonyms  of  Parasites 293 

Syrph  us 75,     98 

"        mellinus 149 

Syrphus-fly  132 

Systoechus  areas 279,  280,  282 


T 

Tahanus 17 

Tach  ina  aletiie 94 

Tachina  Eggs 2.54 

Tachyporus  jocosus 291 

Tachyusa ' 37 

Tallow  to  preserve  Insect  collections  145 

Taraxacum  dens-leonis 173 

Technical  names 123 

Tecoma  radicans 286 

Telephorus  bilineaius 205,  215 

"                   "          Larva  of  ....  205 
Temperature  and  Rainfall  as  affect- 
ing the  Chinch-bug 240 

Tenacity  of  life  of  Snout-beetles. ...     68 

Terias'. 164,  166 

"       mexicana 226 

Tcrmes  Jlavipes 15 

Termites 98 

Terrestrial    Insects    in    Stomach    of 

Shad 182 

Tctraneura  alba 76 

Tetraopes  tetraophthahnus.  . .  .'3,\'&,  271 

Tettigonia  Jlav icephahtni 78 

Tettigidca 217 

Tettix  ornata 217 

Thecla  poeas 201 

Thrips 98 

Thrushes,  Food  habits  of 2,     12 

Th  nja,  occidental  is 108 

Thysanoes  /imbricornis 237 

Tiger  Beetle 77,     78 

'^      Moth 1.33 

Tillomorpha  geminata 237 

Tinea 53,  277 

"      ^ranella 99,  129 

Tiphia  inornata 140 

Tipula  Eggs  in  Stomach  of  Cat-bird 

24,     50 

Tipula  triTittata 34 

Tisc/ieria 260 

Tobacco  Plants  destroyed  by  Flea- 
beetles  147 

Tolype  velleda 107 

Tongue  of  Butterflies 149 

To  Old  and  New  Subscribers  Greet- 
ing         1 

Toothed  Hylurgus 108 

Torruhia  cinera 138,  140 

elongata 139,  140 

hasta  137 

militaris 138,  140 

"  ravenelii 139 

TortricidcB^  Oviposition  in 276 

Tortrix  albicomana 14 

"       Jlavidana 14 

"       furvana 14 

"        incertana 14 

"        rosaceana 14 

Torula 40 

Tragi dion  fulvipenne 239 

Tragoccphala  7<iridi/asciata 216 

Tragosoma  harrisii 238 

Transmission  of  Insects  through  the 

U.  S.  Mails 104 

Trapping  the  Carpet-beetle 53 

Trechus 82 

Tree-cricket 91 

Tremex 219 

Tribolium  237 

Trichina  spiralis 40 


Trichodcctes 30 

Trichogramma  pretiosa 93 

Trichopsenius  depressus   15 

Trichopterous  Insects,  Habits  of 59 

Triodites  mus 280,  283 

Triphcena  pronuba 99 

Triphleps  insidiosus 182 

Trochilimn  denudatum .- 23 

Trogoxylon  parallelopipedum 24 

Tragus  obsidianatar 134 

True  and  bogus  Yucca  Moth 141 

Trypeta  pamonella 160 

Trypeta  solidaginis 280 

Trypoxylon  282 

albitarse 282 

Tulipa  gesneriana 14.5 

' '      syh'estris 145 

Tulip,  Fertilization  of  the 145 

Tussock-moth 77 

Twice-stabbed  Ladybird 204 

Twig-girdler  . 297 

Two  days  collecting  in  the  Mammoth 

Cave 34,79 

Two  new  methods  of  fighting  injuri- 
ous insects 263 

"         "  species  of  the  genus  Sphe- 
codes   230 

"  -spotted  Treehopper 254 

Tyloderma  /ragarirr 110 

Tylonotus  himaculatus 339 

Typhlichthys 38 

"  subterraneus  79 

Typhlocyba  basilaris 182 

vitii 182 

Typhladromui pyri 26,  74 

Tyrannus  carolinensis 280 

Tyroglyphus 100 

u 

Udeapsylla  nigra 2:31 

Ulinus  americana   151 

"      fulva.._ 151,271 

Ulochoetes  leotiitius 239 

Unrecorded  habit   of  Trichopterous 

insects 59 

Uredo  rubor  um 63 

Urographis  fasciata 271 

"  triangulifera 271 

Uroplata  sutu rails .59 

Uropoda  americana 190 

U.    S.    Entomological    Commission, 

Organization  of 19S 

U.    S.    Entomological    Commission, 

Reports  of 73 

Usefulness  of  Birds 69 

V 

Valuable  insecticides 41 

"         Preserving  Fluiti 48 

Value   of    an    Entomological  Maga- 
zine   125 

Va  nessa 166 

"       antiopa 164 

"       cardui ._ 101 

"           "in  Hawaii 1.50 

"       urticae  163 

Vegetal-feeding  Ground-beetles    . .  20 

Verbena 182 

"       aubletia 68 

Vernonia  noveboracensis 236 

Vertebrate  enemies  of  Aletia 250 

Vitis  vini/era 95 

Vitality  of  the  Sheep  Scab 126 

Volvox 64 

w 

Walking  Stick,  Embryology  of 208 

Wandering     habit    of      Bucculatrix 

larva 50 

Warner  Saddle  Sprinkler, 211 

Water-beetles,  Shower  of 248 

Weevils  destroying  Raspberries 127 

Wickersheim  Preserving  Fluid. 4S 

Winged  Phylloxera  in  California 224 

Wheat  fields  injured  by  Leaf-hoppers     78 

"      injured  by  Worms 202 

"     supposed    to    be    injured    by 

beetles 50 

White  Ant 15,     98 

"       Grub 109,137,  140 

"     Fungus....  137, 138, 140,  153 

"       -lined  Morning  Sphinx 75,     77 

"       Pine  Weevil 5 
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White  Pine  Weevil,  A  good  word  for 

the   5 

"       waxy   secretion   on   stems    of 

Bitter-sweet 254 

Winter  habits  of  Chinch-bug 85 

Wire  Worms 133 

Wood  Borers 98 

"       Larval  habits  of....  237,  270 

"  "       Rearing  of 155 

"      -lice  on  Grape-vine  roots 230 

Worm  boring  in  Wheat  stalks 201 

"       infesting  Meal-sacks 229 

"       in  joints  of  Wheat 180 

Worms  injuring  wheat 202 

"       on  Cabbage 254 


X 

Xyleborus  celsus 237 

Xylesth  ia  clemensella 60 

Xyleittes  robinice 61 

Xylotrechiis  colo7it<s 239 

Y 

Yeager  Sprinkler 187 

Yeast  ferment.  Experiments  with. .  . 

289,  290 

"       Fungus 40 

"       ferment,  its  uselessness  as  In- 
secticide   245,  296 


Yponomeuta  tnalinella 99 

Yucca   aloifolia 141 

"       angustifolia  142 

' '      filamentosa 88,  142,  14 

"       gloriosa 141 

"       rupicola 141,  142 

Yucca  Moth 143 

"     Pollination 142 

z 

Zabriis  gibbus 26 

Zagymnus  cUrimus 239 

Zeuzera  cesculi 99 

Zoo-phytology 91 


ERRATA, 


Page  3,  col.  i,  line  17,  for  xant/iomelina  read 
xanthomelaena. 

Page  3,  col.  2,  line  24,  transpose  "Sonoma"  and 
"Napa." 

Page  7,  col.  I,  line  2,  for  Laphrygma  read  Laphygma. 

Page  20,  col.  2,  line  7,  for  Libellutae  read  Libellulidae. 

Page  30,  col.  2,  line  15,  for  Beriplaneta  read 
Periplaneta. 

Page  31,  col.  I,  line  46,  for  peninsular  read  peninsula. 

Page  49,  col.  2,  line  29,  for  Litophane  read  Lithophane. 

Page  51,  col.  2,  line  42,  for  Pithecieuvi  read  Pithechun. 

Page  52,  col.   I,  Note,  for  dKitvov  read  dixvvov. 

Page  80,  for  [Fig.  19]  read  [Fig.  20  d\. 

Page  81,  for  [Fig.  20]  read  [Fig.  20  b]. 

Page  92,  col.  2,  line  2,  for  riberaria  read  ribearia. 

Page  97,  col.  2,  line  44,  for  attracting  read  attacking. 

Page  98,  col.  I,  line  19,  for  habillai-de  read  babillarde, 
Curitica  garrula  Briss. 

Page  98,  col.  2,  line  39,  for  so  minute  a  prey  read  such 
minute  prey. 

Page  99,  col.  2,  line  26,  for  cut-worm  or  green  worm 
read  cut-worms  or  green  worms. 

Page  102,  col.  2,  line  43,  for  Calidryas  read  Callidryas. 

Page  108,  col.  2,  last  line,  for  Niifalli  read  Nuttalli. 

Page  122,  col.  2,  line  23,  for  shows  read  show. 

Page  126,  col.  I,  line  12,  for  Calidryas  read  Callidryas. 

Page  126,  col.  2,  line  19,  lax  purparwn  x^aAptiparum. 

Page  151,  col  2,  line  34,  iox  pkillos  xea.d  p/tellos. 

Page  152,  col.  2,  line  8,  for  Microcentris  read  Micro- 
cent  r  us. 


Page   153,  col.   I,  WxiQ  i^zA'^'t:  g-batata  X&3.&  q-batata. 

Page    156,    col.    2,    line   4,    insert    a    comma    after 
"  genus." 

Pages  157  and  15S  are  omitted  in  the  numbering. 

Page  164,  col.  2,  line  13,  for  Calydrias  read  Callidryas. 

Page   173,   col.    I,    line  41,    for    Chrysobathris    read 
Chrysobot/iris. 

Page  182,  col.  I,  line  7,  for  Tiphleps  read  Triphleps. 

Page    200,    col.    2,    line    35,    for    hicraci/olia    read 
hieracifolia. 

Page  200,  col.  2,  line  44,  for  stellata  read  stellatiim. 

Page    217,    col.     I,    line    42,    for     Tettiigidea    read 
Tettigidea. 

Page  230,  col.  2,  line  35,  for  arve7iis  read  arvefisis. 

Page  239,   col.    I,   lines    19  and  27,   for  viretis  read 
virens. 

Page  239,  col.  I,  line  50,  for  Haldemann  read  Halde- 
man. 

Page  257,  second  line  under  Fig.  128,  for  pressed  read 
pressed  out. 

line  21,  place  the  parenthesis  after, 

lepidoptera." 

2,    line   35,    for  puncticallis    read 


Page  260,  col.  I 
instead  of  before, 

Page  271,  col, 
pmicticollis. 

Page  271,  col 
motiili/era. 

Page  273,  col.  I,  line  2,  for  Galiodes  read  Galeodes. 

Page  276,  col.  2,  line  32,  for  makes  read  states. 

Page  286,  col.  2,  line  27,  for  cotylidons  read  cotyledons, 


2,     line    59,    for    monitifera    read 
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TO  OLD  AND  NEW  SUBSCRIBERS,  GREETING! 


It  is  now  just  nine  years  ago  that  we 
were  penning  the  announcement  that  the 
"  American  Entomologist  and  Botanist  " 
would  be  suspended  for  one  year,  and  ex- 
pressing our  firm  intention  to  commence 
issuing  Vol.  III.  after  the  year's  intermis- 
sion. The  temporary  leave  we  then  took 
of  our  readers  has  been  extended  far  be- 
yond the  time  anticipated.  Business 
changes  and  embarrassment  in  the  firm 
then  publishing  the  magazine,  the  call  of 
Dr.  Vasey,  the  botanical  editor,  to  Wash- 
ington, to  take  the  position  of  botanist  to 
the  Department  of  Agriculture  ;  multipli- 
cation of  our  own  duties  ;  business  depres- 
sion— all  conspired  to  protract  the  reissuing 
of  the  monthly. 

It  is  with  pleasure,  heightened  by  the 
long  delay,  that  we  again  address  many  of 
the  former  subscribers.  We  greet  you  as 
old  friends,  with  the  sincere  hope  and  be- 
lief that  the  greeting  will  be  mutual,  and 
that  you  will  assist  in  introducing  us  to 
many  new  readers. 

The  "  American  Entomologist "  was 
originally  begun  by  the  late  Benj.  D. 
Walsh  and  ourselves,  as  a  magazine  devoted 
to  practical  and  popular  entomology.     It  is 


renewed  as  such,  and  we  shall  endeavor  to 
adopt  such  new  features  as  will  make  it  a 
welcome  visitor,  not  only  to  the  cultivator 
of  the  soil,  in  any  and  every  part  of  this 
broad  land,  who  is  endeavoring  to  sucess- 
fully  cope  with  the  insects  that  injuriously 
affect  his  productions  ;  but  to  every  one  in 
any  way  interested  in  the  study  of  insects, 
from  the  amateur  collector  to  the  specialist. 
We  shall  endeavor  to  do  this  by  publishing 
ist,  articles  of  permanent  value  on  the 
habits  and  general  natural  history  of  species 
and  especially  of  those  that  are  beneficial 
or  injurious  to  the  agriculturist  ;  2nd, 
similar  articles  on  physiology  and  anatomy  ; 
3d,  extracts  and  translations  from  con- 
temporary entomological  periodicals,  both 
at  home  and  abroad  ;  4th,  general  notes  ; 
5th,  extracts  from  correspondence  ;  6th, 
accounts  of  the  doings  of  clubs  and 
societies  ;  7th,  notices  and  reviews  of 
publications  ;  8th,  answers  to  corre- 
spondents ;  9th,  local  lists  and  purely 
descriptive  matter. 

Whenever  lists  or  descriptions  of  species, 
unaccompanied  by  biological  or  other 
matter,  and  therefore  uninteresting  to  the 
general  reader,  shall  exceed  in  amount  one 
printed  page,  the  excess  will  be  printed  as 
additional  to  the  ordinary  reading  matter, 
and  charged  to  the  author  at  first  cost  of 
printing,  presswork  and  paper.  In  this 
way  we  offer,  without  infringing  on  the 
space  to  be  devoted  to  topics  of  more 
general  interest,  a  monthly  Descriptive 
Department  of  unlimited  extent  to  those 
authors  who  desire  to  insure  the  speedy 
publication  of  long  descriptive  papers. 
For  the  cost  of  thus  publishing  descriptive 
matter  and  for  other  business  details  we 
refer    to    the    publisher's    announcement, 
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While,  as  its  name  implies,  the  magazine 
will  be  devoted  to  Entomology,  yet  this 
science  touches  so  intimately  several  other 
branches  of  natural  science  that  we  shall 
hope  to  interest  other  naturalists,  and 
especially  the  botanist  and  ornithologist, 
from  whom  we  invite  contributions  on 
entomophilous  and  insectivorous  plants, 
the  fungus  diseases  of  insects,  the  food 
habits  of  birds,  etc.,  and  to  whom  we 
pledge  our  aid  in  furthering  knowledge  on 
these  interesting  subjects. 

Conscious  of  the  amount  of  labor  and 
responsibility  we  assume  in  again  present- 
ing a  special  magazine  of  this  kind  for 
public  favor,  we  should  hesitate  to  do  so, 
did  we  not  have  the  promised  assistance  of 
a  number  of  capable  naturalists,  and  had 
we  not  associated  with  us  in  both  the 
editorial  and  business  management,  Mr. 
Andrew  S.  Fuller  of  Ridgewood,  N.  J.,  a 
popular  author  on  horticultural  and  natural 
history  subjects,  and  well  and  widely 
known  for  his  interest  in  entomology.  Mr. 
Fuller  will  look  after  the  interests  of  the 
magazine  in  New  York,  and  contribute 
over  his  own  initials. 

Trusting  to  your  indulgence,  kind  reader, 
we  shall  strive  to  co-operate  with  the  other 
journals  now  devoted  to  entomology,  in 
promoting  and  popularizing  this  fascinating 
and  important  science. — C.  V.  R. 


Though  we  have  hitherto  merely  an- 
nounced our  intention  of  renewing  the 
American  Entomologist  in  private  corres- 
pondence, the  cordial  manner  in  which  the 
announcement  has  been  received  is  most 
gratifying.  The  following  well  known 
writers,  among  others,  have  promised  their 
hearty  support  and  occasional  contri- 
butions :  Dr.  J.  L.  LeConte,  Dr.  A.  S.  Pack- 
ard, Jr.,  Prof.  Cyrus  Thomas,  Mr.  J.  A. 
Lintner,  Mr.  P.  R.  Uhler,  Mr.  E.T.  Cresson, 
Mr.  Edward  Norton,  Mr.  B.  Pickman 
Mann,  Mr.  W.  H.  Patton,  Mr.  H.  F.  Bassett, 
Mr.  E.  A.  Schwarz,  Prof.  W.  P.  Barnard, 
Prof.  E.  A.  Popenoe,  Prof.  O.  S.  Westcott, 
Prof.  C.  H.  Fernald,  Mr.  Wm.  H.  Edwards, 
Mr.  Henry  Edwards,  Prof.  A.  J.  Cook, 
Prof.  S.  A.  Forbes,  Prof.  J.  H.  Comstock, 


Mr.  J.  Parish  Stelle,  Mr.  V.  T.  Chambers, 
Prof.  F.  G.  Schaupp,  Mr.  J.  D.  Putnam,  Mr. 
H.  G.  Hubbard,  Miss  M.  E,  Murtfeldt, 
Mrs.  Mary  Treat,  and  Miss  Emily  A.  Smith. 


All  contributors  who  desire  separate 
copies  of  their  articles  can  have  such  at  first 
cost  of  press-work  and  paper,  upon  express- 
ing their  wish  to  this  effect  to  either  the  editor 
or  the  publisher.  Paper  covers  will  also  be 
furnished  when  desired. 

All  communications  or  correspondence 
on  entomological  matters  should  be  ad- 
dressed either  to  the  editor  or  the  assistant 
editor,  and  all  communications  relating  to 
business  to  the  publisher. 


Was  ever  the  first  number  of  a  magazine 
satisfactory  ?  We  know  that  this,  our  first 
number  of  the  new  series,  will  possess  faults 
incident  to  all  beginnings  and  the  many 
little  unforeseen  difficulties  that  accompany 
them.  We  crave  the  reader's  indulgence, 
therefore,  till  the  machinery  of  publication 
runs  more  smoothly. 

Exchanges  should  be  mailed  direct  to 
the  editor  at  Washington,  D.  C. 


The  facts  recorded  in  the  present  num- 
ber on  the  food-habits  of  Thrushes,  by 
Prof.  Forbes,  will  be  read  with  interest. 
In  this  general  question  of  the  value  of 
birds  to  the  farmer  and  fruit-grower,  we 
have  a  decided  individual  leaning  toward 
the  side  of  the  birds  ;  though  we  have  not 
wasted  sentiment  in  characterizing  the  per- 
nicious habits  of  some  species.  The  habits 
of  the  same  birds  differ  so  much  in  different 
parts  of  the  country  and  at  different  sea- 
sons, that  it  will  be  a  long  time  hence  ere 
impartial  and  accurate  judgment  can  be 
pronounced  on  even  the  best  known  species. 
We  do  not  hesitate  to  say,  however,  that 
the  results  of  Prof.  Forbes's  investigations 
on  the  thrushes  are  surprising,  and  place 
these  birds  in  a  worse  attitude  toward  the 
agriculturist  than  they  have  hitherto  held, 
or  than  the  investigations  of  others,  as  of 
Prof.  Sam'l  Aughey,  of  Lincoln,  Neb.,  have 
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warranted  ;  for  while  our  knowledge  of 
the  food-habits  of  the  Carabidae  is  yet  very 
incomplete,  it  is  sufficient  to  show  that 
they  are  decidedly  carnivorous  and  bene- 
ficial to  the  cultivator  of  the  soil. 


IMPORTED  ELM  TREE  BEETLE  IN  NEW- 
BURGH,  N.  Y. 

During  the  past  summer  the  elm  trees  of 
Newburgh,  N.  Y.,  were  almost  entirely 
stripped  of  their  leaves  by  some  kind  of  in- 
sect pest  which  was  said  by  the  "  oldest 
inhabitant  "  to  be  an  entirely  new  thing  in 
that  part  of  the  country.  Through  the 
kindness  of  Mr.  Charles  Downing  and  Prof. 
Alney,  we  procured  specimens  of  the  un- 
known pest  in  its  various  stages,  which 
proved  to  be  the  Galerucella  xanthomelina 
Schr.,  a  small  brownish  beetle  with  one 
broad  black  stripe  on  each  wing-case,  and 
three  black  spots  on  top  of  thorax.  It 
belongs  to  the  Chrysomelidas,  a  very  ex- 
tensive family  of  leaf-eating  beetles,  and 
although  for  some  time  known  to  be  a  pest 
of  the  Elm,  its  sudden  appearance  in  such 
immense  numbers  in  Newburgh,  was  an  un- 
welcome surprise  to  the  residents  of  that 
city,  so  long  celebrated  for  its  fine  gardens 
and  avenues  bordered  with  noble  elms  and 
other  choice  ornamental  trees.  The  resi- 
dents of  Newburgh,  however,  are  probably 
more  interested  in  knowing  how  to  get  rid 
of  this  pest,  than  in  learning  its  natural 
history,  and  while  we  would  be  pleased  to 
help  them  in  this  matter,  it  is  quite  difficult 
to  reach  the  insects  when  feeding  on  very 
large  trees.  On  small  specimens  it  would 
be  easy  to  dust  the  larva  with  lime,  Paris 
green  or  other  poison^,  but  it  cannot  be 
readily  done  on  old  trees  ;  perhaps  another 
season  some  parasite  will  come  along  and 
destroy  them,  or  the  birds,  if  permitted  to 
work  undisturbed,  will  clean  out  these 
pests.— A.  S.  F. 

THE  GRAPE  PHYLLOXERA  IN  CALIFORNIA. 

In  187 1,  before  any  trace  of  the  Grape 
Phylloxera  had  been  found  in  California, 
we  pointed  out  the  danger  that  threatened 
that  State  from  the  introduction  of  the 
insect,  and  urged  the  Pacific  Coast  grape- 


growers  to  take  warning  from  Europe  and 
guard  against  such  introduction,  as  there 
was  every  reason  to  believe  that  the  rav- 
ages of  the  insect  would  prove  as  destruc- 
tive to  the  vinifera  vines  there,  as  it  had 
proved  in  Europe.  How  fully  experience 
has  justified  this  warning  will  appear  from 
the  experience  of  a  correspondent  else- 
where. 

It  is  fortunate  for  the  California  grape- 
grower  that  the  insect  has,  to  all  appear- 
ance, there  undergone  a  considerable  mod- 
ification in  habit  which  very  much  limits 
its  destructiveness.  It  is  steadily  spreading 
from  infected  centres,  but  very  slowly 
indeed  compared  to  its  spread  in  France. 
Prof.  E.  W.  Hilgard  writes  us  that  he  be- 
lieves this  is  due  to  the  non-appearance  of 
the  winged  female,  as  he  has  not  been  able 
to  obtain  it.  If  such  is  the  fact  it  is  one 
of  the  most  curious  modifications  in  habit, 
as  a  result  of  climate,  that  is  on  record, 
and  will  go  far  to  explain  the  immunity  in 
the  Sonoma  Valley  while  the  Napa  Valley 
is  being  ravaged,  and  the  fact  that  the  in- 
sect has  not  appeared  in  other  parts  of 
California.  It  also  offers  an  additional 
incentive  to  grape-growers  in  other  sections 
of  the  State  to  exercise  the  utmost  vigi- 
lance to  prevent  the  introduction  into  their 
own  localities  of  infested  vines  or  cuttings. 

That  the  species  may  exist  for  an  indefi- 
nite time  without  the  winged  female  seems 
highly  probable  from  the  fact  that  the  sex- 
ual individuals  may  be  produced  from 
hypogean  females  as  well  as  from  aerial  ones. 
Yet  so  singular  a  change  in  the  insect's  na- 
ture can  only  be  accepted  upon  most 
thorough  and  satisfactory  evidence.  This 
is  easily  obtained  by  half  filling  large  glass 
jars  with  badly  infested  roots,  interspersed 
with  a  little  soil,  about  the  time,  or  some 
time  before,  the  grapes  begin  to  ripen.  If 
there  are  pupae  upon  such  roots,  the  winged 
females  will  soon  begin  to  appear  on  the 

side  of  the  jar  toward  the  light. 

-4 — ♦ 

THE  ASPARAGUS  BEETLE  IN  EUROPE. 

We  might  naturally  conclude  that  the 
farmers  and  gardeners  of  Europe  would 
be  as  likely  to  know  as  well  as  anybody 
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how  to  destroy  the  common  asparagus 
beetle  {Crioceris  asparagi  Linn.)  inasmuch 
as  it  is  a  native  of  their  country  and  doubt- 
less has  fed  on  asparagus  from  its  creation. 
But  from  notes  on  this  insect  recently 
published  in  foreign  horticultural  journals, 
we  conclude  that  the  English  gardeners  as 
well  as  those  on  the  other  side  of  the 
Channel  have  not  as  yet  discovered  or  ad- 
opted the  Yankee  method  of  subduing 
this  little  pest. 

[Fig.  1.] 


Crioceris  asparagi  : — a,  beetle  ;  b,  eggs  ;  ?,  d,  larvjc  ;  y, 
same  enlarged  ;  <r,  eggs,  enlarged. 

That  most  excellent  journal  The  Garden 
(London,  Eng.),  has  recently  published  a 
series  of  very  thorough,  practical  articles 
on  asparagus  and  its  culture.  The  author 
(Godefroy  Leboeuf)  in  the  closing  number 
describes  several  of  its  insect  enemies, 
among  the  number  the  asparagus  beetle, 
as  follows  : 

Crioceris  asparagi  is  a  small  beetle,  long 
in  the  body,  and  of  a  red  colour,  speckled 
with  grey  and  white  spots.  The  larv^  are 
somewhat  cylindrical,  narrower  towards 
the  head,  and  are  of  a  dirty  olive-green 
colour,  fleshy  and  shining.  It  only  lasts  in 
the  larva  state  for  about  ten  days,  but 
during  that  time  it  commits  the  most  for- 
midable ravages.  It  deposits  its  eggs  on 
the  tenderest  parts  of  the  asparagus,  which 
are  speedily  attacked  by  the  young  larva 
as  soon  as  it  comes  out  of  the  egg.  These 
destructive  insects  will  devour  a  whole 
plantation  in  a  brief  space  of  time  if  their 
ravages  are  not  checked  immediately  they 
are  perceived.  Incessant  war  must  be 
made  against  both  beetle  and  larva.  If 
there  are  only  a  few  they  may  be  crushed 
between  the  finger  and  thumb.  They 
must  especially  be  looked  for  during  bright 
sunshine,  which  is  the  time  they  generally 
make  their  appearance.  If  they  are  too 
many  to  be  destroyed  in  this  way,  we  must 
take  a  bowl  or  other  vessel  full  of  water, 
and  holding  it  under  the  asparagus,  tap 
the    stems  lightly,  so  as  to  shake  off  the 


insects  into  the  water.  As  soon  as  they 
feel  the  blow  their  instinct  teaches  them 
to  imitate  death  and  drop  off  the  shoot. 
When  all  have  been  caught  the  water  may 
be  thrown  on  the  ground  and  the  insects 

I  crushed  to  death  with  the  foot  ;  or,  what 
is   better   still,    the   cold   water   should   be 

I  strained  off  and  boiling  water  poured  on 
them.  The  Asparagus-beetle  lays  twice  a 
year — in  the  spring  and  in  June  or  July. 

Hand  gathering  by  crushing  between 
finger  and  thumb  or  shaking  off  into  a 
bowl  of  water  might  do  where  one  had 
only  a  few  clumps  of  asparagus,  but  it  is  en- 
tirely impracticable  on  large  beds,  or  plant- 
ations extending  over  many  acres,  as  are 
found  in  the  suburbs  of  all  our  larger  cities. 
The  Asparagus-beetle  appeared  in  this 
country  some  twenty  or  more  years  ago 
and  threatened  for  a  time  to  destroy  the 
extensive  asparagus  plantations  on  Long 
Island,  as  well  as  to  spread  to  other  parts 
of  the  country,  but  some  one  soon  dis- 
covered that  freshly  slaked  lime  scattered 
over  the  plants  would  almost  instantly  kill 
every  larva  it  touched,  and  two  dustings 
were  sufficient  to  destroy  the  entire  brood. 
A  second  brood  may  appear  later  in  the 
season,  because  a  few  larvae  may  escape 
ever  so  thorough  a  dusting,  and  because 
there  are  always  some  wild  asparagus  plants 
about,  to  which  nobody  pays  any  attention, 
and  on  these  a  few  hundreds  or  thousands 
of  insects  breed  without  being  disturbed. 
Consequently  the  entire  stock  of  this  pest 
in  any  one  locality  is  not  likely  to  be  an- 
nihilated, even  if  all  are  killed  that  appear 
in  gardens.  But  the  lime  is  not  only  a 
very  cheap  and  effectual  cure  for  the  evil, 
but  one  readily  obtained  in  all  parts  of  the 
country.  With  a  pail  full  of  dry  lime  and 
an  old  broom  for  a  duster,  or  one  of  the 
sifters  used  for  applying  Paris  green  to 
potatoes,  a  man  can  soon  go  over  an  acre 
of  asparagus.  The  best  time  to  apply  the 
lime  is  in  the  morning  while  the  dew  is 
on,  for  then  a  portion  will  adhere  to  the 
plants  as  well  as  to  the  grubs,  and  during 
the  day  or  days,  following,  it  will  be  con- 
stantly dropping  down,  or  blown  about 
among  the  leaves  and  branches,  thereby 
making  the  escape  of  any  larvae  all  the 
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more  uncertain.  The  lime  is  also  bene- 
ficial to  the  asparagus  roots,  hastening  the 
decomposition  of  the  manure  usually  ap- 
plied in  large  quantities  to  the  beds.  For 
the  past  sixteen  years  I  have  used  lime  as 
described  on  my  asparagus  beds,  to  keep 
the  insect  in  question  in  check,  and  it  has 
done  it  so  effectually  that  about  one  ap- 
plication every  alternate  season  has  been 
sufficient. — A.  S.  F. 


A  GOOD  WORD  FOR  THE  WHITE  PINE  WEEVIL. 

Whether  the  trait  is  the  result  of  educa- 
tion or  otherwise  it  is  quite  evident  that 
man  is  far  more  ready  to  condemn  than 
praise  the  creatures,  of  whose  history  he 
knows  the  least.  Things  are  usually  looked 
upon  as  bad  until  something  good  of  them 
is  learned.  The  masses  place  all  insects, 
with  a  few  rare  exceptions,  like  the  Honey- 
bee and  Silkworm,  among  the  evils  of  this 
world  with  which  we  are  compelled  to  con- 
tend in  our  struggles  for  existence.     That 


[Fig.  2.] 


PiSSODES  RTROBi : — a,  larva  ;  ^,  pupa;    c,  beetle; — hair-line 
showing  natural  size. 

there  are  a  vast  number  of  species  which 
do  more  or  less  interfere  with  our  pleasure 
and  profit  is  doubtless  true  ;  but  to  attempt 
to  draw  a  line  between  those  that  could  be 
wholly  dispensed  with,  and  the  really  bene- 
ficial, would  require  more  wisdom  than 
usually  falls  to  the  lot  of  the  most  able 
naturalist.  As  an  illustration  of  the  good 
work,  or  assistance  which  one  may  receive 
from  an  otherwise  destructive  species  of 
insect  I  will  cite  the  operation  of  the  White 
Pine  Weevil  {Pissodes  strobi  Peck)  on 
my  own  grounds.  Some  ten  years  ago  when 
this  insect  appeared  among  some  pine  trees 
growing  in  nursery  rows,  I  concluded  that 
all  would  soon  be  ruined,  for  every  leading 
shoot  was  thoroughly  perforated  by  the 
grubs  and  of  course  killed.  The  loss  of 
the  leading  shoot,  however   only  checked 


the  upward  growth  of  the  main  stem  and 
soon  the  next  tier  of  branches  bent  inward 
filling  up  the  open  space,  and  the  loss  of 
the  leader  only  made  the  side  shoots  grow 
the  more  vigorously  and  the  trees  really  as- 
sumed a  better  and  more  stocky  form  than 
before.  Of  course  in  small  nursery  trees 
the  continued  loss  of  the  leading  shoots  of 
White  and  other  species  of  pine  would  be 
more  or  less  detrimental  because  a  tall 
slender  growth  might  be  preferred  to  a 
short  and  stocky  one,  and  the  nurseryman 
could  manage  this  matter  to  suit  himself 
better  than  with  the  aid  of  these  insects  : 
still  I  am  inclined  to  think  that  the  Pine 
Weevil  has  in  many  instances  done  a  little 
beneficial  pruning  that  would  otherwise  have 
been  neglected  ;  for  most  persons,  and  even 
good  gardeners,  are  often  very  averse  to 
cutting  out  the  leading  shoots  of  evergreens, 
an  operation  which  is  quite  important  in 
producing  good,  broad,  stocky  specimens, 
suitable  for  planting  singly  or  in  groups 
upon  a  lawn. 

This  Pine  Weevil  does  not  however  con- 
i  fine  itself  to  the  pines,  but  also  attacks  the 
spruces  and  to  these  it  is  far  less  injurious, 
because  new  shoots  are  produced  from  la- 
tent buds  on  all  parts  of  the  wood  and  the 
loss  of  a  leader  is  soon  made  good  by  seve- 
ral new  side  shoots,  and  the  effects  of  the 
check  is  to  make  the  whole  top  fill  up  and 
assume  a  more  graceful  form  than  if  left  to 
grow  unmolested  by  the  weevils.  Since  the 
advent  of  this  Pine  Weevil  on  my  place 
many  of  the  large  Norway  spruces  have 
been  greatly  improved  in  their  appearance 
by  the  almost  annual  destruction  of  the 
terminal  or  leading  shoots,  and  no  one 
would  question  the  benefit  of  this  kind  of 
pruning  after  a  glance  at  the  trees,  compar- 
ing the  weevil-pruned  with  those  that  have 
,'scaped.  I  have  only  to  regret  that  these 
insects  do  not  visit  every  specimen  on  my 
grounds,  for  it  is  no  easy  task  to  get  at  the 
leading  shoot  of  a  Norway  spruce  thirty  or 
more  feet  high,  and  take  it  out  with  knife 
or  shears.  If  this  is  not  done  occasionally, 
the  trees  grow  altogether  too  tall  and  are 
too  poorly  furnished  with  lateral  branches, 
to  come  up  to  my  idea  of  perfection.     Of 
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late  years  I  permit  the  White  Pine  Weevil 
to  have  its  own  way  among  my  spruces, 
merely  limiting  the  number  at  work  among 
the  small  stock  in  nursery  rows.  — A.  S.  F. 


ON  THE  HIBERNATION  OF  THE  COTTON  WORM.* 

Aletia  argillacea  Hiibn. 

No  question  connected  with  the  Cotton 
Worm  has  given  rise  to  more  speculation 
than  that  of  the  hibernation  of  the  insect, 
and  this  fact  at  once  finds  its  explanation 
in  the  difticulty  that  surrounds  the  subject. 
As  partly  illustrating  this  difficulty  it  will 
be  well  to  elaborate  the  statements  in  a 
paper  read  by  the  writer  before  the  Na- 
tional Academy  of  Science  at  its  meeting 
in  Washington  last  spring.  There  are  three 
principal  theories  on  the  subject  that  are 
worthy  of  consideration,  and  that  are  held 
by  those  with  whom  I  have  come  in  contact 
or  with  whom  I  have  corresponded.  These 
are  : — 

ist. — That  it  hibernates  in  the  chrysalis 
state. 

2nd. — That  it  hibernates  as  a  moth. 

3d. — That  it  does  not  hibernate  in  any 
part  of  our  cotton-growing  States,  but 
comes  into  them  on  the  wing  from  warmer 
climates  where  the  cotton  plant  is  pe- 
rennial. 

Some  few  persons  think  that  it  winters 
in  the  egg  state  in  cotton  seed  or  on  the 
dead  stalk  of  the  plant  ;  but  such  views 
may  be  disposed  of  by  the  statement  that 
they  are  unsupported  by  even  the  appear- 
ance of  fact. 

At  first  blush  it  would  seem  easy  enough 
to  dispel  whichever  of  these  theories  is  er- 
roneous and  settle  the  question  under  con- 
sideration by  a  few  simple  facts  of  observa- 
tion. The  trouble  is,  however,  to  get  at 
the  facts. 

About  one  fourth  of  the  intelligent  peo- 
ple of  the  South  hold  the  opinion  that  this 
Aletia  hibernates  in  the  chrysalis  state, 
some  believing  that  it  does  so  above  ground ; 
others  that  it  retreats  beneath  the  surface 
of  the  ground.  It  has  generally  been  stated 
by  the  writers  on  this  insect,  that  the  chrys- 

*  From  advance  sheets  of  Bulletin  3  of  the  U.  S.  Entomolo- 
gical Commission,  by  C.  V.  Riley. 


alis  could  not  endure  the  slightest  frost. 
I  have  been  able  to  prove  that  it  will  suffer 
with  impunity  a  temperature  of  from  five 
to  ten  degrees  below  the  freezing  point, 
but  that  it  cannot  withstand  a  lower  tem- 
perature ;  and  all  those  chrysalids  which 
do  not  give  out  the  moth,  before  severe 
cold  weather  sets  in,  perish  beyond  any 
doubt.  How  easily  men  are  misled  even 
on  this  point,  however,  may  be  gathered 
from  the  fact  that  Dr.  E.  H.  Anderson  of 
Kirkwood,  Miss.,  a  most  intelligent  ob- 
server and  experienced  cotton  planter,  kept 
what  he  believed  to  be  living  specimens 
until  after  the  severe  cold  of  December 
1878.  A  careful  examination  proved  that 
the  life-like  motions  of  such  chrysalides 
were  due  to  the  living  pupa  which  they 
contained  of  one  of  the  parasites  {Pimpla 
conquisUor)  presently  to  be  described.  The 
larger  proportion  of  chrysalides  that  are 
not  empty  after  a  severe  frost  has  occur- 
red, are  infested  with  some  kind  of   par- 

[Fig.  3.] 


Aletia  argillacea  :  «,  moth  wings  expanded  ;  b,  do.  wings 
closed  and  head  downward  (after  Riley). 

asite,  though  many  of  them  have  perished 
from  the  effects  of  the  frost  and  are  either 
rotten  or  moldy.  Any  number  of  intelli- 
gent planters  insist  that  they  plow  up  the 
chrysalides  in  spring,  and  the  belief  that 
the  last  brood  works  beneath  the  ground, 
out  of  reach  of  frost,  is  very  firmly  held  by 
some  of  the  most  experienced  cotton  grow- 
ers ;  but,  in  every  instance  that  has  come  to 
my  knowledge,  the  chrysalides  thus  plowed 
up  have  proved  to  belong  to  other  species, 
most  of  them  of  the  same  family,  and  many 
of  them  having  a  sufficiently  close  resem- 
blance to  those  of  Aletia  to  confound  any 
but  the  most  skilled  and  experienced  ento- 
mologist. As  an  illustration  of  the  ease 
with  which  erroneous  conclusions  can  be 
drawn  from  mistaken  identity,  I  will  here 
quote  part  of  a  letter  received  last  Spring 
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from  Prof.  J.  E.  Willet,  one  of  our  observ- 
ers who  has  particularly  interested  himself 
in  this  subject. 

"  I  have  received  to-night  "  writes  Prof. 
Willet,  "from  Rev.  Robert  Harris  of  Cairo, 
Thomas  Co.,  Ga.,  a  small  tin  box  enclosing 
25  chrysalides,  which  I  forward  you  by 
mail.  Mr.  Harris  is  an  ardent  believer  in 
the  subterranean  hibernation  of  the  chrys- 
alis of  Aleiia  argillacea.  I  transcribe  the 
portion  of  his  letter  pertinent  to  the  case. 
'Cairo,  Ga.,  Feb.  22,  1879. 

Washington's  birthday  and  victory.  Perse- 
vera>itia  vincit.  The  facts  drive  "  analogy  "  to  the 
wall.  Here  they  are  :  25  Cotton  Worm  chrysa- 
lides ploughed  up  out  of  the  ground,  in  a  field 
that  was  riddled  by  the  insects  last  fall. 

This  is  unimpeachable  evidence  and,  in  the 
opinion  of  the  court,  is  ampl}'  sufficient  to  convict 
the  prisoner.'  " 

"  The  chrysalides,"  continues  Prof. 
Willet,  "  appear  to  my  eye  very  like  Aletia 
chrysalides  which  I  have  in  spirits  and  I 
await  your  verdict  with  interest." 

The  chrysalides  referred  to  in  this  in- 
stance resemble  those  of  Aletia  so  thorough- 
ly in  form,  size  and  general  appearance, 
that  they  might  have  been  mistaken  there- 
for even  by  some  entomologists  ;  yet  from 
certain  minute  structural  differences,  easily 
observable  with  a  good  lens,  I  was  able  at 
once  to  decide  that  they  belonged  to  an- 
other insect,  the  Aspila  virescens  of  Fabri- 
cius,  a  beautiful  moth  with  olivaceous  pri- 
maries marked  with  three  distinct  pale 
transverse  lines  relieved  by  coincident 
deeper  shades,  the  translucent  green  larva 
of  which,  speckled  with  minute  pale  fleshy 
elevations,  I  have  found  feeding  on  Sola- 
tium sieglinge  in  St.  Louis.* 

There  are  many  species  of  night-flying 
moths  which  go  through  their  transforma- 
tions beneath  the  ground  and  there  hiber- 
nate in  the  chrysalis  state.  The  leaves  of 
the  cotton  plant  are  palatable  to  a  very 
large  number  of  such,  while  the  Boll  Worm, 

*  I  append  a  description  of  the  larva.  Smooth,  soft,  tran- 
slucent, with  the  normal  complement  of  16  legs.  Color  either 
green  or  lilaceous.  Finely  speckled  with  pale  yellowish  -pots, 
(appearing  under  the  lens  as  fleshy  elevations)  arranged  in  a 
somewhat  longitudinal  manner,  and  forming  along  the  stig- 
matal  region  a  tolerably  well-marked  b:uid,  the  stigmata, 
which  are  in  the  upper  portion  of  this  band,  being  black  with 
a  carneous  centre  and  white  annulation.  Piliferous  spots  in 
normal  position,  very  small,  dark,  with  a  paler  annulation  ; 
the  hairs  fine  and  translucent.  The  two  posterior  joints  some- 
what squarely  cut  off.  Head,  thoracic  legs  and  cervical 
shield  polished,  slightly  more  yellow  than  body.  Full  grown 
in  July  ;  imago  issuing  in  August  of  same  year. 


iHeliothis  ar??iigera)  and  the  "  Grass  Worm  " 
'Laphrygjna  frugiperda)  which  thus  trans- 
form are  sometimes  very  abundant  in  a 
cotton  field.  It  is  not  at  all  surprising, 
therefore,  that  chrysalides  should  be 
plowed  or  dug  up  in  land  planted  to  cot- 
ton. All  of  them,  upon  careful  scrutiny, 
will  be  found  to  differ  from  the  chrysalis 
of  Aletia,  which  may  be  distinguished  by 
its  slender  form,  and  particularly  by  the 
tip  of  the  body  with  its  armature,  as  shown 
in  the  accompanying  Fig.  In  short,  the 
nature  of  the  Aletia  chrysalis  effectually 
prevents  it  from  working  beneath  the  ground 
except  where,  dropping  out  of  its  cocoon,  it 
happens  to  fall  into  some  crack  or  crevice 
and  thus  wriggle  beneath  the  surface.  It 
is,  also,  contrary  to  all  analogy  that  a 
chrysalis  normally  formed  above  ground 
in  a  cocoon  should  work  beneath  the  soil  ; 
for  all  insects  that  pupate  underground, 
descend  while  in  the  larva  state. 

[Fig.  4-] 


Pupa  of  Aletia. — a,  cremaster  from  side  ;  b, 
neath,  still  further  enlarged. 

Experiments  which  I  have  repeatedly 
made  prove  that  the  Aletia  chrysalis,  when 
placed  under  ground,  either  rots  and  per- 
ishes, or  the  moth — if  in  a  sufficiently  ad- 
vanced state  when  the  chrysalis  is  buried — 
will  vainly  attempt  to  escape  and  push 
through  its  unnatural  surroundings. 

Regarding  the  ability  of  the  moth  to  sur- 
vive the  winter,  nearly  one  half  of  the  more 
intelligent  correspondents  state  that  they 
have  known  it  to  be  found  flying 
during  warm  days  in  the  winter  and  that  it 
consequently  hibernates  in  that  state.  Mr. 
Jno.  T.  Humphreys  of  Morgantown,  N.  C, 
who  was,  for  a  while,  employed  by  the 
State  of  Georgia  in  entomological  work, 
says  that  he  has  absolute  proof  of  the  hi- 
bernation of  the  moth. 

Page  after  page  of  testimony  and  expe- 
rience from  the  most  competent  and  reli- 
able planters  might  be  adduced  in  support 
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of  the  fact  that  the  moth  is  to  be  seen 
either  hidden  in  sheltered  situations  or 
flying  during  the  milder  weather  of  winter, 
and  in  spring,  in  all  of  the  Southern  por- 
tion of  the  belt. 

The  situations  in  which  it  is  most  often 
reported  as  sheltering  are  under  the  shingles 
of  gin  houses,  under  rails,  and  under  the 
loose  bark  and  in  the  hollows  of  trees  and 
prostrate  logs.  In  old  pine  stumps  the  sap 
wood  separates  from  the  heart  wood  and 
forms  excellent  retreats  for  this  purpose. 
The  general  hue  of  the  large  scales  of  pine 
bark  is  sufficiently  close  to  that  of  the 
moth  to  make  the  resemblance  protective. 
A  dense  forest  of  Long-leaved  pines  also 
modifies  and  equalizes  the  winter  temper- 
ature. These  facts  would  lead  one  to  sup- 
pose that  pine  forests  offer  unusually  fa- 
vorable conditions  for  hibernation,  and 
Mr.  Humphreys  has,  in  fact,  found  the 
moth  hibernating  under  pine  scales,  while 
some  of  my  most  reliable  correspondents 
report  having  seen  the  moths  sporting  in 
great  numbers  in  the  edges  of  pine  forests 
during  the  month  of  March.  Nevertheless, 
the  persistent  search,  by  Mr.  Schwarz  last 
winter,  under  my  direction,  while  yet  con- 
nected with  the  Department  of  Agriculture, 
failed  to  reveal  the  moth  under  pine  bark  ; 
whereby  I  was  led  to  the  conclusion  that 
it  seeks  winter  shelter  some  distance  from 
the  ground.  It  has  been  reported  by  some 
correspondents  in  greatest  numbers  in 
swamps  of  Sweet  gum,  Oak,  Magnolia, 
Poplar,  etc.,  such  as  are  found  in  Southern 
Alabama.  These  swamps  are  warm,  moist, 
and  miasmatic,  and  the  moths  are  said  to 
have  been  seen  literally  packed  together  in 
a  torpid  state  in  such  places,  in  the  hollows 
and  burrows  made  in  rotting  logs  by  boring 
larvae. 

The  evidence  on  this  point  of  the  hiber- 
nation of  the  moth  would  be  overwhelm- 
ing did  it  come  from  scientific  observers  ; 
but,  unfortunately,  allied  species  are  so 
often  and  so  easily  mistaken  for  Aletia  that 
doubt  still  surrounds  the  subject.  The 
liability  to  confound  hibernating  species  is 
all  the  greater,  in  that  their  characteristic 
markings  are  more  or  less  effaced  or  faded. 


The  Hypena  scabralis  (Fabr.)  *  a  moth,  be- 
longing to  a  different  family  {Fyralidcc)  and 
which  hibernates  in  the  imago  state  all  over 
the  country,  is  especially  common  in  the 
Southern  States  and  large  numbers  have 
been  sent  to  me  as  the  genuine  Aletia.  It 
is  nearly  of  the  same  size  and  form,  and 
while  normally  of  a  darker  brown,  faded, 
hibernating  specimens  are  easily  mistaken 
for  the  Cotton  Moth  because  of  undulating 
darker  lines  across  the  front  wings  somewhat 
similar  to  those  on  the  latter.  Its  palpi  are 
longer  and  snout-like,  and  its  front  wings 
invariably  lack  the  dark  discal  spot  and  the 
white  specks  characteristic  of  Aletia. 

Phoberia  atomaris  Hiibn.,  and  many  other 
similar  moths  have  been  forwarded  with 
the  remark  that  they  were  the  Cotton 
Moth  ;  while  Leiicania  uuipimcta  Haw.,  the 
parent  of  the  Northern  Army  Worm — 
which  feeds  on  grasses  and  cereals— ^is 
everywhere  found  in  the  South  during  win- 

[Fig.  5-: 
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Leucania  unipuncta  :  «,  male  moth  ;  b^  female  abdomen, 
natural  size  ;  c,  eye  ;  «■,  portion  of  female  antenna  ;  </,  do.  male 
(after  Riley). 

ter,  and,  on  account  of  its  great  similarity 
in  color  to  Aletia,  and  of  a  white  discal 
spot  relieved  with  a  dark  shade  on  the 
front  wings  that  heightens  the  general  re- 
semblance, is  more  often  mistaken  there- 
for than  any  other.  It  is  more  robust  than 
Aletia,  and  a  comparison  of  the  accompa- 
ing  illustrations  (Figs.  3  and  5)  will 
show  the  other  differences.  From  this 
danger  of  confounding  species  it  is  evident 
that  ordinary  reports  lose — when  unaccom- 
panied by  specimens — much  of  their  value 

*  The  Platykypena  scabra  (Fabr.)  of  Crete's  List.  Its 
larva  is  grass-green  in  color  with  a  medio-dorsal,  and  sub-dor- 
sal lines  of  a  darker  green,  the  latter  bordered  below  by  a 
whitish  line.  It  is  cylindrical,  and  with  but  three  pairs  of  ab- 
dominal prolegs.  It  feeds  on  clover,  and  also  on  Robinia. 
The  chrysalis  is  formed  in  some  sheltered  situation  and  sur- 
rounded with  white  silken  threads  ;  is  dark  and  slender  like 
that  of  Aletia^  but  the  tip  is  armed  with  two  strong,  slightly 
diverging  spines.  In  Missouri  this  chrysalis  may  be  found 
under  bark  during  winter,  and  it  doubtless  hibernates  in  both 
chrysalis  and  imago  states  in  the  South. 
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and  must  always  be  taken  cum  grano  salts. 
Yet,  after  making  dvie  allowance  for  possi- 
ble error,  the  number  of  intelligent  planters 
whom  I  have  conversed  with,  and  who, 
having  long  and  thorough  acquaintance 
with  the  moth,  feel  positive  of  their  ability 
to  distinguish  it  and  of  having  seen  it  dur- 
ing the  winter,  is  so  great  as  to  leave  little 
doubt  of  the  fact ;  while  the  added  testi- 
mony of  Prof.  Grote,  who  is  such  authority 
on  moths  that  he  could  not  thus  confound 
species,  and  who  states  that  he  has  found 
the  Aletia  in  Alabama  during  mild  winter 
weather,  should  dispel  even  that  little  doubt ; 
and  we  may  safely  consider^as  proven  that 
the  moth  does  survive  the  winter  up  to 
the  end  of  March.  The  general  experience 
of  correspondents  is,  however,  that  after 
March  these  hibernating  moths  are  no  longer 
to  be  seen,  and  no  one  knows  what  be- 
comes of  them  between  this  time  and  the 
appearance  of  the  first  worms. 

The  difficulty  felt  in  bridging  this  gap 
together  with  the  progress  of  injury  from 
the  South  northward  have  given  rise  to  the 
theory  that  the  species  cannot  survive  the 
winter  in  this  country,  and  must  necessarily 
come  each  year  on  the  wing  from  some  ex- 
otic country  where  cotton  is  perennial. 
Mr.  Robert  Chisolm  of  Beaufort,  S.  C. 
seems  to  have  been  the  first  to  suggest  the 
theory,  but  the  first  published  statement  of 
it  that  I  can  find  is  by  a  Dr.  Gorham  who, 
in  1852,  distinctly  says:*  "my  speculations 
on  the  nature  and  habits  of  the  Cotton  Fly 
have  led  me  to  adopt  the  following  hypoth- 
esis :  That  it  is  a  native  of  tropical  cli- 
mates, and  never  can  pass  a  single  winter 
beyond  them,  consequently  never  can  be- 
come naturalized  in  the  United  States,  or 
any  where  else  where  the  cotton  plant  is 
not  perennial." 

Two  years  -later  it  was  more  fully  set 
forth  by  Dr.  W.  I.  Burnett,f  from  facts 
communicated  by  Mr.  Chisolm,  and  lastly 
it  was  again  urged,  as  original,  by  Prof. 
Grote  in  1874.J  Prof.  Grote's  conclusions 
were  "  that  it  dies  out  every  year  {with  its 

*DeBow's  Industrial  Resources  of  the  Southern  and  West- 
ern States  1852,  p.  i6g. 

t  Proc.  Bost.  Soc.  Nat.  Hist.  1854,  Vol.  IV,  pp.  1116-17. 
X  Proc.  A.  A.  A.  S.,  1874,  B.  p.  :8. 


food  plant),  that  it  occurs  in  the  cotton  belt  of 
the  Southern  States,  and  that  its  next  appear- 
ance is  the  result  of  immigration. 

The  principal  arguments  urged  in  sup- 
port of  the  theory  by  Prof.  Grote  are  (i) 
the  suddeti  appearance  of  the  moth  in  quan- 
tities ;  (2)  the  first  appearance  of  the  worms 
so  late  as  the  latter  part  of  June  ;  (3)  the 
absence  of  parasitic  checks  ;  (4)  the  highly 
probable  exotic  origin  of  the  species  and 
introduction  into  the  States  ;  and  (5)  the 
power  of  flight  and  migratory  habits  of  the 
moth.  The  first  three  lose  much  of  their 
force  from  the  facts  adduced  in  this  bulletin, 
since  (i)  in  the  Southern  portion  of  the 
belt  the  sudden  appearance  is  more  ap- 
parent than  real,  (2)  the  worms  appear  in 
April,  and  (3)  they  have  numerous  para- 
sitic checks.  There  is  also  little  force  in 
the  fact  of  original  introduction  from  some 
foreign  country,  since  most  of  our  worst 
insect  pests  that  are  now  acclimated  and 
established  with  us,  were  originally  intro- 
duced from  abroad  ;  while  (4)  the  migra- 
tory habit,  as  we  have  seen,  is  not  devel- 
oped in  the  first  moths.  Arguments  urged 
by  others  in  favor  of  the  theory  are  (6)  the 
periodical  visitations  and  intervals  of  im- 
munity ;  (7)  the  short  life  of  the  moth  ; 
and  (8)  the  failure  of  those  who  have  tried 
to  keep  it  through  the  winter.  To  these 
it  may  be  replied  that  (6)  many  other  in- 
digenous insects  abound  during  certain 
years  and  are  unknown  in  others,  and  that 
these  changes  are  due  to  the  working  of 
well  known  laws  ;  that  periodicity  of  Aletia 
is  largely  imaginary,  because  it  either  refers 
only  to  bad  years  and  takes  no  stock  of 
small  numbers,  or  else  is  local.  The  in- 
vestigations of  the  Commission  show  that 
the  worm  has  been  in  some  part  of  the 
South  every  year  since  the  civil  war,  and 
there  is  no  reason  to  suppose  that  it  was  not 
annually  to  be  found  in  fewer  or  larger 
numbers  prior  thereto. 

(7)  The  short  life  of  the  moth  of  the 
summer  generations  is  no  criterion  for  that 
of  the  last  or  hibernating  brood,  since  any 
number  of  species  which  produce  several 
annual  generations  and  have  but  a  brief 
span  of  life  in  the  imago  state  in  summer, 
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are  known  to  hibernate  in  this  state.  (8) 
It  is  extremely  difificult  to  attain,  in  a  room, 
the  proper  conditions  of  moisture  and 
freshness  that  belong  to  a  sylvan  atmos- 
phere, and  I  have  never  been  able  to  keep 
other  hibernating  Lepidoptera  alive 
through  the  whole  winter  in  such  artificial 
situation,  though  I  have  tried  with  both 
Danais  arc/iippi/s  and  Paphia  glyceriiim. 
For  this  reason  it  will  always  be  next  to 
impossible  to  get  absolute  and  incontro- 
vertible proof  of  the  hibernatign  of  Aletia 
by  watching  the  moths  from  fall  till  they 
oviposit  the  following  year,  but  it  may  be 
truly  said  that  if  the  hibernation  of  other 
species  rested  on  equally  absolute  proof, 
there  is  not  one  among  the  Lepidoptera, 
or  other  Orders  for  that  matter,  that  could 
be  said  to  hibernate.  One  other  argument 
that  has  been  made  in  favor  of  the  theory 
ruay,  lastly,  be  mentioned.  It  is  that  during 
the  late  war  no  cotton  was  grown  for  three 
years  in  some  sections  of  the  South,  and 
that  the  first  crop  raised  thereafter  was 
infested.  Prof.  Comstock  took  particular 
pains  to  make  inquiries  on  this  head,  and 
found  that  some  patches  of  cotton  had 
been  grown  every  year  in  such  sections. 

In  favor  of  hibernation  in  the  Southern 
portion  of  the  cotton  belt  may  be  urged 
(i)  the  appearance  of  the  moth  on  the 
wing  during  mild  winter  weather,  and  its 
being  found  torpid  in  sheltered  situations, 
as  insisted  on  by  so  many  ;  (2)  the  first 
appearance  of  the  worms  in  small  numbers, 
as  attested  by  recent  observations  ;  (3) 
their  re-appearance  each  year  in  the  same 
spots,  not  on  the  sea  coast  nearest  to  the 
tropical  zone,  where  we  should  expect 
them  on  the  theory  of  annual  incoming, 
but  at  various  points  far  inland  ;  (4)  the 
coming  of  the  moths  in  large  numbers  and 
as  immigrants  into  the  Northern  portion 
of  the  belt  being  always  preceded  by  the 
appearance  of  the  worms  and  their  gradual 
increase  at  some  other,  generally  more  South- 
ern or  Western  point ;  and  (5)  the  decrease 
of  cotton  culture  in  Central  America  and 
the  West  Indies,  as  appears  from  market 
statistics,  and  the  utter  absence  of  the  worm 
-n  the  Bahamas  since  1866,  as  ascertained 


by    Mr.    Schwarz    while   there  last  spring. 

The  strongest  fact  against  hibernation 
is,  perhaps,  the  period  elapsing  between 
the  disappearance  of  the  moths  in  March 
and  the  first  appearance  of  the  worms,  or, 
to  put  it  in  another  form,  the  absence  of 
the  worms  on  the  young  and  tender  cotton. 
The  period  during  which  the  species  is 
not  to  be  seen  is  already  reduced,  by  the 
facts  in  this  bulletin,  to  less  than  one  month 
instead  of  three,  and  this  is  much  less  than 
the  time  which  elapses  between  the  issuing 
from  winter  quarters  of  other  Lepidoptera 
that  hibernate  as  imagines  and  the  first  ap- 
pearance of  their  larvae  ;  numerous  illustra- 
tions of  which  fact  might  be  cited. 

On  the  whole,  therefore,  the  weight  of 
evidence  is  strongly  against  the  theory  of 
annual  extermination  in  the  Southern  part 
of  the  belt,  and  the  fact  of  the  hibernation 
of  Aletia  there  may  be  said  to  rest  on  as 
good  evidence  as  that  of  many  other 
species  in  which  it  is  admitted  without 
question.  Yet  Aletia  is,  beyond  doubt, 
killed  out  each  winter  in  the  Northern 
portion  of  the  cotton  belt,  and  all  the  argu- 
ments in  favor  of  annual  extinction  and 
incoming  de  novo  have  force  when  re- 
stricted to  this  section.  Just  where  the 
separating  line  lies  between  extinction  and 
survival  is  not  easy  to  decide,  and  for  the 
present  I  can  only  refer  to  that  given  in 
the  Introduction  (see  p.  15)  as  the  result 
of  the  investigation  so  far  as  it  has  gone. 

This  conclusion  that  the  moth  does  and 
can  hibernate  in  the  United  States  does 
not  preclude  its  occasional  incoming  from 
foreign,  more  tropical  countries  ;  or  the 
possibility  of  its  being  brought  by  favoring 
winds  from  such  exterior  regions,  just  as 
originally  must  have  been  the  case  when  the 
species  was  first  introduced.  The  facts  in- 
dicate, however,  that  this  kind  of  immigra- 
tion is  less  frequent  at  the  present  time  than 
it  was  in  the  beginning  of  the  century. 

To  sum  up  the  evidence  from  present 
knowledge  :  Aletia  never  hibernates  in 
either  of  the  first  three  states  of  egg,  larva,  or 
chrysalis  ;  and  it  survives  the  winter  in  the 
moth  or  imago  state  only  in  the  Southern 
portion  of  the  cotton  belt.      My   own  in- 
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vestigations  during  the  past  two  years  in 
every  State  in  the  Union  except  South 
Carolina  and  Florida  (which  have  been 
visited  by  Mr.  Schwarz),  together  with 
the  experience  and  testimony  of  corres- 
pondents and  of  special  agents  employed 
in  the  investigation,  confirm  me  in  these 
conclusions,  and  I  will  close  the  discussion 
with  two  other  suggestions  that  grow  out 
of  this  experience. 

1.  It  is  quite  certain  that  by  far  the 
larger  portion  of  the  moths  from  the  last 
brood  of  worms  perish  in  various  ways 
without  perpetuating  the  species.  All 
those  which  fly  North  of  the  cotton  belt 
must  needs  thus  perish,  as  doubtless  do 
all  those  that  attempt  to  hibernate  in  the 
Northern  portion  of  said  belt.  The  evi- 
dence is  strong  that  even  in  the  hibernat- 
ing portion  of  the  belt,  only  the  excep- 
tional few,  more  favored  than  the  rest  and 
remaining  steadily  torpid  till  early  spring, 
suvive  to  beget  progeny.  Those  which 
are  aroused  to  activity  during  mild  winter 
weather,  spend  their  force  without  finding 
compensating  nourishment,  as  there  are 
neither  fruits,  flowers,  nor  sweet-secreting 
glands  at  that  season  wherewith  to  break 
their  long  fast  and  sustain  vitality.  It  is 
for  these  reasons  that  the  worms  are  gen- 
erally less  injurious  after  mild  and  change- 
able winters  and  most  to  be  dreaded  after 
severe  and  steady  ones,  and  it  may  very 
justly  be  argued  that,  did  the  larger  pro- 
portion of  the  moths  survive,  there  would 
be  no  chance  to  grow  cotton.  Like  perish- 
ing of  the  bulk  of  most  insects  that  hiber- 
nate above  ground,  is,  in  fact,  an  acknowl- 
edged rule  in  entomology. 

2.  The  localities  where  Aletia  doubtless 
hibernates  and  where,  consequently,  the 
earliest  worms  appear,  seem  to  be  more 
common  in  the  Western  parts  of  the  cotton 
belt  than  in  the  Atlantic  States.  Since  the 
civil  war  the  almost  complete  abandonment 
of  cotton  cultivation  on  the  Sea  Islands  off 
the  coast  of  Florida  and  Georgia  has  evi- 
dently reduced  the  number  hibernating 
there,  and,  in  so  far,  protected  the  more 
Northern  and  Western  portion  of  the 
Atlantic   States  from  the   immigration   of 


the  moth  from  those  quarters.  In  Texas, 
on  the  contrary,  the  cultivation  of  cotton 
has  been  constantly  increasing  since  that 
time,  and,  consectaneously,  the  number  of 
favorable  hibernating  points,  and  the  risk 
of  serious  harm  there  over  extended  areas, 
have  also  increased. 


PEACH  TREE  BORER  INFESTING  ALMONDS. 

During  the  past  half  dozen  years  the 
double  white  and  pink  almond  shrubs  grow- 
ing in  my  garden  have  shown  signs  of  be- 
ing badly  diseased.  At  first  I  thought 
little  of  it,  as  these  shrubs  are  plentiful  and 
multiply  quite  rapidly  by  suckers,  but  so 
many  died  outright,  that  I  was  led  to  make 
a  careful  examination  of  their  roots,  and 
in  these,  and  in  the  stems  just  below  the 
surface,  large  numbers  of  the  larva  of  the 
common  peach  tree  borer  {^geria  exitiosd) 
were  found.  Peach  trees  being  but  little 
grown  in  my  neighborhood  the  borers  took 
to  the  almonds  and  here  kept  at  work  un- 
til few  good  plants  are  left.  Having  quite 
a  large  number  of  the  almonds  and  seeing 
that  the  borers  were  well  established,  I  con- 
cluded to  leave  them  undisturbed  in  order 
to  watch  their  progress  during  the  summer, 
and  ascertain  if  Harris  was  correct  in  say- 
ing that  the  moths  appeared  at  all  times 
from  June  until  October.  At  various  times 
during  the  summer  I  dug  up  almond  plants, 
and  invariably  found  grubs  of  all  sizes, 
from  those  a  few  days  old  up  to  the  nearly 
or  quite  full  grown,  but  no  pupae  were  dis- 
covered under  the  bark  or  in  the  earth 
immediately  surrounding  the  wood,  a  fact 
that  leads  me  to  believe  that  the  grubs  go 
a  much  greater  distance  from  their  burrows 
before  passing  into  the  pupse  state  than  is 
generally  supposed.  Pupae  that  are  so  fre- 
quently found  in  the  gum  exuding  from 
peach  trees  are  probably  imprisoned  there 
and  cannot  get  away,  else  they  would  do 
so  and  find  a  more  congenial  place  for 
passing  through  their  final  transformation. 
Harris  states  that  the  pupae  are  found  in 
the  gum  of  peach  trees  ;  also  under  the 
bark  and  in  the  ground  ;  but  so  far  as  my 
own  observatiofis  extend  I  conclude  that 
they  will  always  seek  the  latter. 
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The  old  dwarf  almond  bushes  in  gardens 
are  excellent  breeding  places  for  this  in- 
sect, and  it  would  be  well  for  all  who  love 
such  plants  to  examine  them  occasionally, 
and  destroy  all  the  grubs  found.  Peach 
trees  may  be  protected  with  tar-paper 
bands  but  this  is  not  practicable  with  such 
slender  and  free  sucking  plants  as  the 
dwarf,  flowering  almond. — A.  S.  F. 


THE  GRAPE  PHYLLOXERA  IN  SONOMA. 

A  correspondent  who  has  large  interests 
in  California  grape-culture  and  who  has 
recently  returned  from  an  extended  visit 
to  the  richer  wine-producing  sections  of 
the  State,  but  who  does  not  wish  his  name 
to  appear,  gives  the  following  account  of 
his  observations  in  the  Napa  and  Sonoma 
valleys  : 

When  I  arrived  in  California,  last  sum- 
mer, already  at  San  Francisco  my  attention 
was  called  by  nearly  every  vine  grower  to 
the  ravages  which  the  Phylloxera  has 
caused  in  the  different  wine  districts.  Each 
one  had  to  add  some  bad  news  to  the  com- 
mon stock,  and  all  agreed  that  so  far  no 
remedy,  that  had  proved  reliable,  had  been 
found. 

My  first  visit  in  the  interior  was  to  the 
Napa  Valley,  where,  from  Napa  City,  north- 
ward, nearly  50  miles  of  unbroken  vine- 
yards adorn  the  hilly  borders  of  the  Napa 
Creek.  Personally  acquainted  with  nearly 
every  one  of  the  wine-growers  there,  I  re- 
ceived from  all  of  them  the  assurance,  that 
not  a  single  case  of  Phylloxera  had  been 
detected  in  their  vineyards. 

Mr.  Chas.  Kane,  the  oldest  of  the  large 
Wine-growers  of  the  Valley,  and  President 
of  the  Wine-growers'  Association  of  the  St. 
Helena  district,  the  most  important  Wine 
district  (both  as  to  quality  and  quantity 
produced)  of  the  whole  State  of  California 
assured  me,  that  he  and  his  neighbors  had 
investigated  a  great  quantity  of  sick-look- 
ing vines,  but  could  never  find  any  signs 
of  Phylloxera  ;  I  lay  stress  upon  this  fact, 
because  only  a  few  miles  distant,  across  a 
low  range  of  hills  where  the  Sonoma  Creek 
drains  the  beautiful  Sonoma  Valley,  the 
Phylloxera  has  destroyed  hundreds  of  acres 
of  vineyards  ;  and  has  been  established 
there  for  the  last  five  years. 

What  may  account  for  the  non-existence 
of  the  insect  in  one  valley  and  the  rapid 
increase  of  the  plague  in  the  other,  only  a 
few   miles  distant,   nobody  seemed   to  be 


able  to  answer  positively.  Some  believe 
that  the  richer  soil  of  the  Napa  Valley  doe  ; 
not  favor  the  development  and  increase  of 
the  insect  so  well  as  the  gravelly  bottom  of 
the  Sonoma  Valley  ;  while  others  say  that 
the  careful  treatment  and  greater  cleanli- 
ness of  the  vineyards  of  Napa  shield  them 
from  the  insect.  It  must  be  acknowledged, 
that  no  deserted  vineyards  or  even  disor- 
derly kept  vineyards  can  be  found  in  the 
Napa  Valley,  while  in  the  Sonoma  Valley 
it  forcibly  strikes  the  visitor,  that  before 
reaching  Sonoma  and  after  Sonoma  is 
passed,  there  are  many  vineyards  which 
seem  to  have  been  entirely  deserted.  But 
at  the  same  time,  I  can  state  from  what  I 
saw  myself,  that  even  the  best  cared-for 
vineyards  are  not  safe  from  the  insect  in 
Sonoma  Valley.  I  have  seen  vineyards 
there  as  well  treated  and  in  as  good  order 
(and  known  to  have  been  so  for  years),  as 
any  in  the  Tj^hole  State  of  California  and 
still  the  Phylloxera  was  working  with  ter- 
rible effect. 

In  this  valley  nobody  was  able  to  give 
any  suggestion  as  to  how  the  insect  might 
be  fought  successfully.  It  seemed  that 
every  variety  of  vine  planted  in  the  valley 
had  been  attacked  and  was  finally  de- 
stroyed, or  being  destroyed. 


THE  FOOD-HABITS  OP  THRUSHES. 

Prof.  C.  V.  Riley. 

Dear  Sir  :  I  summed  up,  recently,  my 
notes  of  the  contents  of  the  stomachs  of 
150  birds  of  the  Thrush  Family  [Turdidcc), 
and  as  some  of  the  general  results  are 
quite  unexpected  to  myself,  I  infer  that 
they  may  be  interesting  to  others.  Forty- 
one  of  these  birds  were  Robins  ;  thirty- 
seven  were  Cat-birds  ;  twenty-eight.  Brown 
thrushes  ;  eleven.  Wood  thrushes  ;  eight- 
een. Hermit  thrushes ;  eight,  Alice's 
thrushes ;  six,  Swainson's  thrushes,  and 
one  was  a  Wilson's  thrush,  or  Veery.  They 
were  shot  in  central,  western  and  northern 
Illinois,  in  various  months,  from  March  to 
September,  and  during  four  successive 
years,  chiefly,  however^  in  1876  and  1879. 

The  number  of  specimens  is,  of  course, 
too  small  to  allow  conclusive  generaliz- 
ation ;  but  as  I  think  no  equal  number  of 
specimens  has  been  previously  studied  with 
equal  care,  it  will  probably  be  fair  to  state 
some  of  the  results  as  hypotheses,  more  or 


THE    AMERICAN    ENTOMOLOGIST. 


13 


less  probable,  but  requiring  verification 
by  further  study. 

The  most  fruitful  peculiarity  of  the 
method  used  was  the  careful  estimate,  for 
each  specimen  (after  a  critical  microscopi- 
cal examination  of  the  contents  of  the 
stomach),  of  the  relative  amounts  of  all 
the  elements  of  the  food,  and  the  subse- 
quent averaging  of  these  ratios  for  the 
species.  By  this  means  I  determined  the 
hitherto  unsuspected  fact  that  the  family 
is  inordinately  destructive  to  predaceous 
beetles  {Harpalini),  seven  per  cent,  of  the 
food  of  the  150  specimens  consisting  of 
these  highly  beneficial  insects.  When  we 
remember  that  one  predaceous  insect  must 
destroy  many  times  its  own  bulk  of  other 
insects  during  its  life,  we  see  the  import- 
ance of  this  fact  in  respect  to  the  econom- 
ical value  of  these  birds. 

Between  the  Titrdidcz  and  other  families, 
I  can  make  only  the  following  crude  com- 
parison in  this  particular.  Of  the  150 
Thrushes  examined,  forty-six  per  cent. 
had  taken  Carabidce,  while  of  194  birds  of 
other  families  in  whose  stomachs  insects 
were  found,  less  than  five  pei-  cent,  had 
eaten  these  Coleoptera. 

The  worst  sinner  in  this  respect  was  the 
Hermit  thrush  ;  while  the  Alice  thrush 
and  the  Wood  thrush  had  eaten  compar- 
atively few.  Curiously,  the  ratio  of  Cara- 
bidce  continued  undiminished  during  the 
fruit  season,  when  the  total  of  insect  food 
fell  away  very  rapidly.  For  example,  the 
Cat-birds  ate  in  May,  June  and  July, 
eighty-seven  per  cent.,  sixty-four  per  cent. 
and  eighteen /dv  cent.,  respectively,  of  in- 
sect food,  while  the  Carabidce  for  those 
months  averaged  seven  per  cent.,  six  per 
cent,  and  ten  per  cent.,  the  corresponding 
fruit  record  standing  nothing,  thirty  per 
cent,  and  seventy-one/^/-  cent. 

The  following  genera  were  distinguished 
among  the  Carabidce.  :  Scarites,  Dyschirius, 
Platynus,  Evarthrus,  Pterostichus,  Ama?'a, 
Brachylobus,  Geopinus,  Agonoderus,  Aniso- 
dactylus,  Bradycellus,  Harpalus  and  Steno- 
lophus.  The  absence  of  all,  or  nearly  all, 
the  specially  protected  genera  is  notice- 
able (unless  the  obscure  color  of  many  is 


reckoned  a  special  protection).  A  single 
Cicindela  {C.  lecontei)  wac  found  in  the 
stomach  of  a  Cat-bird. 

I  was  further  interested  in  the  apparent 
specific  differences  in  the  food  of  allied 
species,  occupying  the  same  ground  at  the 
same  time  and  drawing  their  food  from 
the  same  sources  of  supply. 

The  Robin  and  the  Cat-bird  differed  ma- 
terially in  the  number  of  ants  and  myria- 
pods  destroyed,  the  former  eating  very 
few  of  either  (one  per  cent,  and  two  per 
cent.,  respectively),  and  the  latter  many 
(viz.:  tQW per  cent,  and  s\x  per  cent).  The 
Brown  thrush  departs  from  all  the  other 
members  of  the  family  in  its  fondness  (?) 
(perhaps  it  is  stern  necessity  which  forces 
him  to  this  miserable  shift),  for  insects  and 
fragments  of  grain  picked  from  the  drop- 
pings of  stock.  Twenty-eight  per  cent,  of 
the  food  of  those  shot  in  April  was  derived 
from  this  source,  and  anotjier  eight  per 
cent,  consisted  of  carrion  beetles  {Silp/iidce). 

This  bird  was  further  distinguished  from 
the  Robin  (as  is  the  Cat-bird  also),  by  the 
absence  of  the  larva  of  Bibio  albipennis  Say 
(kindly  determined  for  me  by  yourself*), 
which  made  over  half  the  food  of  the  Robin 
in  March.  It  is  important  to  recall,  as 
throwing  light  on  the  question  of  fixity  of 
food  habits  over  large  areas,  that  Prof. 
Jenks,  now  of  Brown  University,  found  nine- 
tenths  of  the  food  of  a  large  number  of 
Robins  whose  stomachs  were  examined  by 
him  in  Massachusetts,  in  March  and  April, 
1858,  to  consist  of  this  same  larva. 

The  above  particulars  and  conclusions 
will  serve  to  give  some  idea  of  the  interest 
and  promise  of  this  subject,  if  it  is  studied 
with  as  near  an  approach  to  the  strict  scien- 
tific method  as  the  circumstances  will  permit. 

For  full  details  of  the  observations  thus 
far  made  upon  this  family  and  a  much 
more  elaborate  discussion  of  them,  you  are 
respectfully  referred  to  the  forthcoming 
Vol.  13,  Trans.  111.  State  Hort.  Soc. 
Very  truly  yours. 


S.  A.  Forbes. 


111.  State  Lab.  Nat.  Hist. 

Normal.  III.,  Dec.  ii,  1879. 


*  These  larvae  had  been  previously  determined  as  Tipulid 
larvse  by  the  entomologist  of  the  Department  of  Agriculture. 
—Ed. 
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ROSE-FEEDING  TORTRICIDJl. 

The  Rose  Leaf-Wer  {Penthina  cyatiana,  n.sp.) 

BY    MARY    E.    ML'RTFELDT,    KIRKWOOD,    MO. 

The  "  Queen  of  flowers,"  like  some  queens 
in  higher  orders  of  life,  has  many  insidious 
enemies.  Hovering  about  her,  in  court  at- 
tire of  gauzy  or  gaily  painted  wing,  are 
myriads  of  insect  courtiers,  all  apparently 
paying  homage  to  the  charms  of  her  floral 
Majesty  but  in  reality  intent  only  on  in- 
flicting the  secret  wounds  from  the  effects 
of  which  her  beauty  wastes  and  her  health 
declines. 

Among  the  numerous  insects  with  which 
the  florist  has  to  contend  for  the  perfection 
of  his  favorite  flower,  are  no  less  (and 
probably  more)  than  nine  species  of  Tor- 
tricidcB,  namely  :  Tortrix  rosaceana,  Har. 
T.  furviifia,  Rob.  T.  incertana,  Clem.  T. 
albicomana,  Clem,  (a  very  distinct  and  con- 
stant variety  oS.  this  variable  species,  dis- 
tinguished by  Zeller  as  "  var.  B.")  T. 
flavidana^  Clem.  Cenopis  reticiilatana,  Clem. 
Penthina  fmtibataiia,  Clem.  Eiidemis  bo- 
trana,  Schiff.,  and,  lastly,  the  species  of 
which  I  now  propose  to  give  an  account, 
under  the  popular  name  of  the  "  Rose  Leaf- 
tyer" — the  only  one  of  all  the  species  enu- 
merated that  seems  to  be  confined  to  the 
Rose. 

About  the  time  that  the  leaves  of  the 
roses  put  forth  in  the  spring,  a  considerable 
proportion  will  be  found  with  the  tips 
blackened  and  tightly  webbed  together 
with  glistening  white  silk.  If  one  of  these 
diseased  shoots  be  carefully  pulled  apart  a 
minute  larva  will  be  disclosed  eating  into 
the  heart  of  the  growing-point,  not  only 
blackening  and  distorting  the  young  leaves, 
but,  in  most  cases,  destroying  the  incipient 
flower  bud.  This  insect  is  occasionally  so 
abundant  in  the  locality  from  which  I 
write,  as  to  devour  or  mar  fully  twenty  per 
cent,  of  the  buds,  especially  of  white  or 
light  colored  varieties.  There  are  at  least 
three  successive  broods  of  this  Leaf-tyer 
during  the  season,  but  the  later  broods,  at- 
tacking plants  that  are  in  full  leaf  and  after 
the  June  roses  are  out  of  bloom,  are  not 
conspicuously  destructive. 


The  larva  is,  when  full  grown,  about  half 
an  inch  in  length,  as  thick  as  a  medium- 
sized  knitting-needle  and  of  a  glossy,  dark 
green  color.  When  ready  to  change  it 
deserts  the  mass  of  webbed  leaves  within 
which  it  fed,  and  constructs  for  its  protec- 
tion a  neat  case,  by  slitting  the  blade  of  a 
leaf,  on  both  sides,  a  little  below  the  tip, 
and  folding  and  fastening  the  partially  sev- 
ered portion  by  the  edges,  with  the  upper 
surface  inside.  This  is  lined  with  a  web 
of  white  silk  and  within  this  dainty  domi- 
cil  the  insect  transforms  to  pupa.  The 
latter  is  of  slender  oval  form,  polished  ma- 
hogany brown  color,  and  having  the  ab- 
dominal joints  provided  with  rows  of 
minute  teeth,  by  which  it  is  enabled  to 
work  its  way  out  of  its  case  when  ready  to 
give  forth  the  moth.  The  moth,  which 
issues  in  about  ten  days  after  the  change 
to  pupa,  is  a  dark  but  handsome  species, 
expanding  rather  more  than  half  an  inch. 
The  ground-color  of  the  front  wings  is 
chocolate  brown  and  this  is  profusely  orna- 
mented with  an  intricate  pattern  in  dark 
metallic  blue.  The  hind  wings  and  body 
are  grayish-brown  with  a  silky  lustre. 
This  pretty  species  is  rarely  attracted  to 
the  light  at  night ;  but  may  occasionally 
be  observed,  in  the  day  time,  resting  on 
the  plants  it  affects.  It  is  preyed  upon, 
in  the  larva  state,  by  hunting  spiders  and 
by  several  hymenopterous  parasites. 

The  only  practicable  remedy  is  to  keep 
close  watch  for  the  first  appearance  of  the 
larvre  in  the  spring,  and  kill  them  by  pinch- 
ing between  the  thumb  and  finger  each 
little  tuft  of  webbed  leaves  that  may  be 
discovered.  This,  if  done  in  time,  will 
prevent  the  destruction  of  the  flower  bud. 
Prof.  Fernald  of  Orono,  Maine — who  is 
making  a  specialty  of  our  N.  A.  Tortricidce, 
and  to  whose  kindness  I  am  indebted  for 
the  generic  determination  of  this  as  well 
as  of  many  other  species — informs  me  that 
he  found  a  single  specimen  of  it  in  the 
collection  of  the  late  Mr.  Robinson, 
labelled  atropurpurana.  No  notes  relating 
to  it,  however,  were  discovered,  nor  has 
any  description — so  far  as  Prof.  Fernald 
has    been    able    to    ascertain — ever  been 
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published.  I  have,  therefore,  taken  the 
liberty  of  setting  aside  Mr.  Robinson's 
name  in  favor  of  the  shorter  and  equally 
appropriate  one  of  cyanana.  I  append  a 
more   detailed   description  of  the  species. 

Larva.  Length  0.50  inch,  diameter  o.io, 
cylindrical,  tapering  slightly  in  both  di- 
rections from  middle,  but  most  posteriorly; 
color  dark  green,  surface  glossy  with  two 
shallow  wrinkles  to  each  segment,  spots 
minute,  blister-like,  each  giving  rise  to 
a  fine  short  hair.  A  dark  vesicular  line 
extends  along  the  dorsum,  and  on  each 
side  below  the  small  dark  stigmata,  is  a 
pale  translucent  ridge  or  fold,  bearing  an 
irregular  row  of  light  hairs  more  conspicu- 
ous here  than  elsewhere.  Head  polished, 
honey-yellow  inclining  to  olive,  with  a  few 
scattered  hairs,  palpi  white,  tipped  with 
crimson.  Cervical  shield  polished,  nearly 
same  color  as  the  head,  covering  top  of 
segment  i.  Terminal  point  of  thoracic 
legs  black.  Prolegs  concolorous  with  gen- 
eral surface. 

Pupa — enclosed  in  a  pouch-like  case 
formed  from  a  portion  of  a  leaf  folded  over 
and  lined  with  silk — elongate  oval  in  form, 
very  pointed  posteriorly  and  of  a  bright 
brown  color.  Each  of  the  abdominal  seg- 
ments is  provided  with  two  transverse 
rows  of  teeth,  the  posterior  ridge  composed 
of  minute,  close-set,  rasp-like  points,  while 
those  composing  the  anterior  ridge  are 
longer  and  more  scattered. 

In  disclosing  the  moth  the  chrysalis  pro- 
trudes itself  from  its  case  for  nearly  its 
entire  length,  holding  itself  in  position  by 
the  anal  hooks. 

Imago — Alar  expanse  from  0.50  to  0.55. 
Length  0.22.  Head  and  palpi  densely 
tufted,  brown  with  a  slight  purplish  reflec- 
tion, eyes  grayish  blue,  antennas  short. 
Thorax  with  a  brown  dorsal  tuft  and  dark 
blue  patagia.  Abdomen  fuscous  shading 
to  brown  above  with  a  silky  lustre  ;  front 
and  middle  legs  fuscous  inclining  to  ciner- 
eous, hind  legs  silvery  cinereous,  tarsi  annu- 
lated  with  pale  buff.  Front  wings  dark 
chocolate-brown  and  metallic  blue  ;  the 
latter  color  predominates  in  the  basal  third, 
but  is  interrupted  about  midway  by  an  ir- 
regular fascia  and  some  scattered  flecks  of 
brown  ;  middle  portion  of  the  wing  mainly 
brown,  but  penetrated  from  both  apical 
and  basal  sides  with  streaks  and  points  of 
blue  ;  on  the  outer  third  the  blue  and 
brown  colors  are  thoroughly  intermixed  in 
a  somewhat  intricate  pattern,  the  apex  be- 
ing brown  variegated  with  four  or  five  ir- 
regular, blue   spots,  while  the  inner  angle 


is  occupied  by  a  large  oblong  blue  spot 
divided  by  an  oblique,  narrow,  brown  stripe. 
The  costa  presents  in  a  strong  light  a  suc- 
cession of  broad  and  narrow  blue  streaks 
on  a  purplish-brown  ground  and  on  the 
outer  edge  is  a  narrow  border  of  the  latter 
color,  while  the  fringe  is  of  a  more  or  less  in- 
tense blue.  Hind  wings  fuscous,  shading  to 
cinereous  at  base,  with  a  silky  lustre,  fringe 
cinereous.  Under  surface  of  both  front  and 
hind  wings  f uscous,the  former  a  shade  darker 
than  the  latter  and  displaying  a  faint  irides- 
cence. No  sexual  differences  except  the 
smaller  size,  the  relatively  narrower  abdo- 
men, and  conspicuous  anal  tuft  of  the  male. 
■* — ♦- 

In  the  article  on  the  hibernation  of  the 
Cotton  Worm  published  in  the  present 
number  and  taken  from  a  forthcoming 
Bulletin  of  the  U.  S.  E.  C,  allusion  is 
repeatedly  made  to  the  Southern  and 
Northern  portion  of  the  cotton  belt.  This 
division  is  explained  in  the  Introduction 
to  said  Bulletin  and  is  made  to  separate  the 
hibernating  and  non-hibernating  portions. 
The  former,  or  that  we  term  the  Southern 
portion,  may,  in  a  general  way  and  so  far 
as  present  knowledge  permits,  be  defined 
as  follows :  In  Texas  it  embraces  that 
portion  of  the  cotton  belt  lying  south  of 
a  line  roughly  indicated  by  the  Galveston, 
Harrisburg  and  San  Antonio  railroad,  ex- 
cluding, however,  the  extreme  western  por- 
tion and  extending  somewhat  farther  north 
along  the  river  bottoms.  Farther  east  it 
includes  the  bottom  lands  of  the  Mississippi 
River,  and  its  tributaries,  with  its  northern 
limit  unknown  ;  then  all  south  of  and  in- 
cluding what  is  known  as  the  Cane-break 
region  of  Alabama  ;  then  the  south-western 
corner  of  Georgia,  and  the  whole  extent  of 
the  Florida  cotton  district ;  and,  finally,  the 
Sea  Islands  of  Georgia  and  South  Carolina. 

Of  the  interesting  Trichopsenitis  depressus 
Lee.  (tribe  Tachyporini ;  family  Staphylini- 
dce)  only  a  single  specimen  from  Georgia 
was  hitherto  known,  and  nothing  of  its  habits 
is  recorded.  Mr.  E.  A.  Schwarz,  while  in 
South  Texas,  found  that  this  species  is  in- 
quilinous  in  the  galleries  of  the  common 
White  ant  {Ternies  Jiavipes).  In  the  same 
colony  of  Termes  three  undescribed  and 
very  remarkable  Aleocharini  were  found. 
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ENTOMOLOGY  IN  AMERICA  IN  1879. 

Address  of  President  J.  A.  Lintner,  at  the  late  meeting  of  the 
Entomological  Club  of  the  A.  A.  A.  S. 

Gentlemen  : — 

In  the  remarks  which  I  presented  to 
the  Club  at  our  last  annual  meeting,  a 
brief  review  was  given  of  the  progress 
in  American  Entomology  within  the  pre- 
ceding half  century.  It  was  shown  that 
within  the  last  few  years  rapid  progress 
hati  been  made  ;  that  the  study  of  insects 
had  enlisted  the  labors  of  many  earnest 
and  successful  workers,  and  given  to  them 
names  honored  in  science  both  at  home 
and  abroad  ;  that  many  large  and  valuable 
collections  had  been  accumulated — several 
of  which  contained  so  large  a  number  of 
types  that  their  preservation  in  the  future 
was  a  matter  demanding  serious  considera- 
tion ;  that  the  literature  had  become  quite 
extensive  ;  that  much  had  been  done  in 
working  out  the  life-histories  of  our  species 
and  presenting  them  to  the  public  in  their 
economic  relations  ;  and  finally,  that  the 
importance  of  the  study  had  at  last  been 
recognized  here,  as  long  ago  it  had  been 
in  Europe,  by  a  Commission  appointed  by 
our  General  Government  for  the  investiga- 
tion of  some  of  the  insect  pests  which 
were  the  occasion  of  serious  pecuniary  loss, 
poverty,  and  almost  starvation  in  some 
portions  of  our  country. 

It  affords  me  pleasure  to  be  able  to  re- 
port, that  the  past  year  has  shown  no 
diminution  of  interest  or  activity  in  our 
department,  but  that  work  in  it  is  being 
prosecuted  with  an  energy  and  with  results 
fully  up  to  any  other  department  of 
Natural  Science,  if  we  except  those  to 
which  Congress  and  several  of  our  States 
are  extending  their  liberal  aid. 

If  fewer  new  species  have  been  described 
during  the  year,  we  may  find  encourage- 
ment in  the  explanation  that  we  are  ap- 
proaching the  period,  if  not  already 
reached,  when  a  new  species  may  not  be 
claimed  as  the  reward  of  every  entomolo- 
gical excursion.  And  indeed,  there  does 
not  seem  to  be  urgent  need  of  descriptions 
of  forms  so  very  far  in  advance  of  some 
degree  of   knowledge   of  transformations, 


habits  and  relations  to  the  vegetable 
world. 

An  evidence  of  increasing  interest  is  to 
be  found  in  the  frequent  inquiries  made 
for  instructions  in  collecting,  apparatus  for 
preparation,  and  books  for  study.  While 
the  first  two  requests  can  be  promptly  met, 
not  so  with  the  last.  We  are  unable  to 
place  in  the  hands  of  the  student  the  vol- 
umes which  he  requires  for  naming  his 
collections.  This  cannot  but  be  the  oc- 
casion of  discouragement  to  the  beginner, 
and  often  the  cause  of  diversion  of  earnest 
labor  to  other  departments  of  natural 
history.  A  great  need  of  our  science  at 
the  present  is,  monographs  of  the  families 
prepared  by  specialists,  in  which  descrip- 
tions of  all  the  species  shall  be  given  (not 
simply  referred  to),  and  accompanied  by 
such  synoptical  tables  and  illustrations  as 
will  enable  the  student  readily  to  ascertain 
the  names  of  any  species  which  has  been 
described. 

At  our  last  meeting  I  stated  to  you  that 
the  names  of  281  persons  are  recorded  in 
the  last  edition  of  the  Naturalists'  Directory 
who  are  making  Entomology  their  study  in 
North  America,  and  that  it  was  probable 
that  a  full  list  would  extend  the  number  to 
at  least  350.  It  now  appears  that  half  the 
truth  was  not  told.  A  list  kept  by  the 
Secretary  of  the  Cambridge  Entomological 
Club,  published  in  Psyche,  vol.  ii.  p.  9  of 
Advertiser,  accompanying  the  numbers  for 
Sept.-Dec,  1878,  contained  at  the  close  of 
last  year  the  names  of  762  Entomolgists 
in  the  United  States  and  Dominion  of 
Canada.  I  am  informed  by  the  Secretary 
that  the  list  at  the  present  time,  without 
having  been  subjected  to  a  critical  revision, 
contains  835  names. 

As  a  record  of  the  current  literature  of 
any  science  is  virtually  a  record  of  the  pro- 
gress of  that  science,  may  I  ask  your  atten- 
tion to  a  brief  notice  of  some  of  the  publi- 
cations of  the  year  following  our  St.  Louis 
meeting. 

A  work  that  might  serve  as  a  model  in 
the  illustration  of  insects  in  their  relations 
to  the  plants  upon  which  they  feed  or  fre- 
quent, is  one  of  the  unique  series  by  Mr. 
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Glover  of  Manuscript  Notes  from  My 
Jourjial,  entitled,  "  Cotton,  and  the  princi- 
pal Insects  frequenting  or  injuring  the 
plant."  In  its  twenty-two  quarto  plates, 
engraved  on  copper,  is  shown  the  cotton 
plant  in  every  stage  of  development  from 
the  seed  to  the  mature  plant,  and  in  its 
various  conditions  as  resulting  from  insect 
attack  or  from  disease.  In  association  with 
these  figures,  twenty-four  insects  frequent- 
ing the  plant  are  represented.  Several  of 
the  species  are  illustrated  in  an  agreeable 
prodigality,  giving  enlarged  views  of  the 
egg,  the  larva  at  different  stages  of  growth, 
the  pupa,  the  cocoon,  the  perfect  insect  at 
rest  and  in  flight,  its  under  surface,  enlarge- 
ments of  parts,  and  the  more  marked 
varieties  of  the  larva  and  the  imago.  Al- 
though not  so  stated,  it  is  believed  that  the 
edition  of  these  Notes  was  no  larger  than 
the  others  of  the  series,  and  consequently, 
that  only  about  fifty  societies  and_  individ- 
uals have  been  the  fortunate  recipients  of 
a  copy. 

The  Natural  History  of  the  Agricultural 
Ant  of  Texas  is  a  volume  of  208  pages  and 
24  plates,  by  H.  C.  McCook,  treating  at 
length  of  the  habits,  structure  and  archi- 
tecture of  this  interesting  insect.  The 
histological  details  have  been  worked  out 
from  preparations  made  by  Prof.  J.  G. 
Hunt. 

A  volume,  upon  which  Baron  Osten 
Sacken  has  been  for  a  long  time  engaged, 
has  recently  been  completed  and  published 
by  the  Smithsonian  Institution.  The  Cata- 
logue of  the  Diptera  of  North  America  pre- 
pared by  this  author  and  published  in  1858 
was  simply  a  compilation  of  published 
names,  not  claiming  synonymic  accuracy. 
It  contained  1,800  species,  but  many  of  the 
number  were  too  imperfectly  described  for 
identification.  The  new  Catalogue  is  of 
such  merit  as  to  deserve  more  than  a  pass- 
ing mention.  It  is  fully  up  to,  and  in  itself 
materially  advances,  our  knowledge  of  the 
Diptera  of  our  country.  Its  author 
modestly  regards  it  as  only  critical  in  part 
— so  far  as  the  families  have  been  worked 
out  into  monographs,  and  as  still  remain- 
ing   a  mere  list    of   reference   to   earlier 


writers,  in  those  families  which  have  not 
been  studied,  or  in  which  the  existing 
collections  are  to  a  great  extent  still  un- 
named, as  in  the  Culicidce,  Chironomidoi, 
Conopidce,  the  group  of  Muscidce  calypterce, 
and  the  section  Asilina.  Its  critical 
character  may  be  seen  from  the  statement, 
that  of  the  102  species  of  Tabanus  enumer- 
ated in  the  old  Catalogue,  only  36  have 
been  adopted  in  this. 

An  admirable  feature  of  this  Catalogue 
is  that  a  large  proportion  of  the  species 
which  it  records — over  2,000  carefully  de- 
scribed and  authoritatively  labelled  species 
— are  contained  in  the  Collections  of  the 
Museum  of  Comparative  Zoology  at  Cam- 
bridge, where  every  possible  care  is  given 
to  them,  and  where  they  are  accessible  to 
the  student  for  comparison  and  study. 
Most  of  these  are  types  of  Loew  and 
Osten  Sacken,  or  their  determinations. 

The  remarks  of  the  author  on  synonymy, 
nomenclature  and  priority,  seem  to  me  to 
be  most  excellent  and  worthy  of  serious 
consideration.  In  an  extended  discussion 
of  the  merits  of  the  descriptions  of  Diptera 
of  the  late  Mr.  Walker  of  the  British 
Museum,  he  characterizes  them  as  'so  ex- 
tremely superficial — descriptive  rather  of 
the  specimen  than  of  the  species,  that  in 
his  opinion,  they  should  be  entitled  to  no 
claim  for  priority  whenever  they  cannot  be 
positively  identified  without  an  examina- 
tion of  the  type  specimen.  Thus,  of 
twenty-six  species  of  Dolichopus  described 
by  him,  not  a  single  one  could  be  recog- 
nized. The  question  suggests  itself,  to 
what  extent  might  this  rule  be  extended  to 
descriptions  in  the  other  order  of  insects 
by  this  author,  and  in  general,  to  the  writ- 
ings of  other  authors. 

In  considering  the  number  of  Diptera, 
Osten  Sacken  believes,  that  rejecting  those 
descriptions  which  will  probably  prove 
irrecognizable,  the  number  of  described 
Diptera  of  North  America,  north  of  Mexico, 
will  hardly  reach  2,500  ;  that  the  unde- 
scribed  material  at  present  in  collections, 
if  worked  up,  would  perhaps  double  the 
number  ;  and  that  when  the  long  neglected 
order  shall   have    received   the   attention 


THE    AMERICAN    ENTOMOLOGIST. 


given  to  the  Coleoptera,  it  will  equal  if  not 
exceed  the  latter,  numerically. 

Reference  at  the  present  to  studies  in 
the  Diptera,  naturally  suggests  the  great 
loss  which  Dipterology  has  sustained  in 
the  recent  death — in  April  last — of  the 
distinguished  Prussian  Dipterist,  Dr.  H. 
Loew,  long  known  as  one  of  the  most  emi- 
nent cultivators  of  this  branch  of  Entomo- 
logy. During  the  last  twenty  years  he  has 
been  engaged  in  the  study  of  North  Ameri- 
can Diptera,  and  at  the  request  of  the 
Smithsonian  Institution  he  has  prepared  a 
series  of  monographs,  three  volumes  of 
which  (Parts  i.,  ii.  and  iv.)  have  been  pub- 
lished by  that  Institution.  While  his 
removal  from  his  work  at  this  stage  of  its 
progress,  cannot  but  be  deeply  deplored, 
there  is  a  consolation  to  be  found  in  the 
knowledge  that  it  is  not  to  be  wholly  ar- 
rested, but  that  a  worthy  collaborator — 
Baron  Osten  Sacken — remains  to  conduct 
it  to  a  completion,  we  hope,  of  the  plan 
proposed. 

The  series  of  Diimnoclis  Special  Biblio- 
graphies, now  being  published  at  Cam- 
bridge, Mass.,  will  prove  to  be  of  eminent 
service  to  the  student  who  desires  to  avail 
himself  of  the  literature  of  our  insects,  so 
widely  scattered  through  the  various 
scientific  and  popular  journals,  government 
surveys,  and  other  publications.  Two 
numbers  of  the  series  have  been  issued — 
the  first  containing  a  complete  list  to  date, 
it  is  believed,  of  the  Entomological  writ- 
ings of  Dr.  John  L.  LeConte,  and  the 
second,  those  of  Dr.  George  H.  Horn.  A 
third,  of  the  writings  of  Mr.  S.  H.  Scudder, 
is  nearly  completed.  I  regret  that  it  has 
been  thought  necessary,  in  this  series,  to 
dispense  wholly  with  the  use  of  capitals  in 
all  scientific  names,  even  in  the  family  and 
ordinal  divisions,  and  I  believe  that  many 
of  you  will  agree  with  me  in  claiming  for 
the  royalty  of  science  exemption  from  con- 
formity to  an  innovation  based  on  mere 
convenience. 

Prof.  C.  V.  Riley  and  J.  Monell  have 
contributed  to  the  Bulletin  of  the  U.  S. 
Geolog.-Geograph.  Survey  (vol.  v.,  pp.  i- 
32)  a  paper  entitled  Notes  of  the  Aphididce 


of  the  United  States,  with  Descriptions  of 
Species  o'ccuring  West  of  the  Missisippi. 
Part  I  contains  extended  biological  notes 
on  the  Pemphiginse,  by  Prof.  Riley,  and  Part 
II,  notes  on  Aphidinae  with  descriptions  of 
new  species,  by  Mr.  Monell.  The  paper, 
illustrated  by  two  plates,  is  a  valuable  con- 
tribution to  our  knowledge  of  these  exceed- 
ingly interesting  insects. 

A  special  Report  from  the  Department 
of  Agriculture,  entitled,  The  Silkworm: 
being  a  brief  Manual  of  Ifistrnction  for  the 
Production  of  Silk,  has  been  prepared  by 
Prof.  Riley,  and  largely  distributed  by  the 
Department,  to  meet  the  demand  from 
various  portions  of  the  United  States  for 
information  upon  the  important  industry 
of  silk  culture.  The  Manual  is  quite  full 
in  the  natural  history  of  the  Silkworm,  in 
the  methods  of  culture,  and  directions  for 
reeling  cocoons.  There  seems  no  reason 
why  this  industry,  properly  fostered,  may 
not  be  made  to  add  materially  to  the  pro- 
ductive resources  of  our  country. 

Abstracts  of  the  papers  presented  by 
Prof.  Riley  at  the  St.  Louis  meeting  of  the 
American  Association  for  the  Advance- 
ment of  Science,  have  been  published  in 
the  Proceedings  of  the  Society,  and  also  in 
a  separate  pamphlet.  Among  these  are 
Notes  on  the  Life-history  of  the  Blister- 
beetles  and  on  the  Structure  and  Develop- 
ment of  Hornia  ;  Ofi  the  Larval  Charac- 
teristics of  Corydalus  and  Chauliodes,  and  A 
New  Source  of  Wealth  to  the  United  States 
[Sericulture]. 

A  Centuty  of  Orthoptera,  commenced  by 
Mr.  S.  H.  Scudder  in  1868,  and  continued 
at  intervals  in  vols.  12-20  of  Proc.  Bost. 
Soc.  Nat.  Hist.,  has  been  completed  dur- 
ing the  present  year  by  the  publication  of 
the  last  three  decades,  in  vol.  20,  op.  cit. 
The  species  described  pertain  to  the  Gryl- 
lides,  Locustariae,  Acridii  and  Forficulariae. 
The  several  parts  as  originally  published 
have  been  reprinted  in  a  pamphlet  of  48 
pages.  Mr.  Scudder  has  also  published 
(Psyche,  vol.  ii.,  p.  154)  a  short  list  of  Or- 
thoptera collected  in  Appalachicola. 

Entomological  Notes,  No.  vi.,  by  Mr. 
Scudder,  issued  the  past  year,  is  mainly  a 
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reprint  of  papers  upon  the  Orthoptera 
originally  published  in  the  preceding  year. 
The  accompanying  index  furnishes  a 
ready  means  of  reference  to  the  species 
contained  in  the  several  papers. 

In  the  Annual  Report  of  the  Chief  of 
Engineers  for  1878,  Prof.  Cyrus  Thomas 
reports  upon  a  small  collection  of  Orthop- 
tera made  in  the  Explorations  and  Surveys 
of  the  San  Juan  region  of  Colorado.  The 
same  volume  contains  a  report  by  Mr.  H. 
Strecker,  on  Hymenoptera,  Lepidoptera 
and  Coleoptera  from  the  same  region,  in 
which  several  new  species  of  Heterocera 
are  described,  and  a  few  figured. 

Of  our  Entomological  serials,  the  Can- 
adian  Entomologist  continues  to  sustain 
its  high  reputation,  and  to  merit  the  con- 
tributory aid  which  it  is  receiving  from 
nearly  all  of  our  American  Entomologists, 
and  from  some  of  our  European  friends. 

Psyche,  the  organ  of  the  Cambridge  En- 
tomological Club,  is  near  the  completion 
of  its  second  volume.  With  the  com- 
mencement of  its  third  volume  such  im- 
provements are  promised  as  will  render  it 
of  still  higher  importance  to  every  student 
of  American  Entomological  literature. 

The  Transactions  of  the  American  En- 
tomological Society  have  reached  the  seventh 
volume.  Although  the  Society  has  become 
a  section  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  it  is  proposed  to 
continue  the  publication  of  the  Trans- 
actions as  at  present  as  rapidly  as  the 
limited  means  available  for  the  purpose 
will  permit. 

The  Bulletin  of  the  Brooklyn  Entomo- 
logical Society  is  continued.  That  of  the 
Long  Island  Society  has  been  discon- 
tinued. 

The  second  volume  of  the  Butterflies  of 
North  America,  by  Mr.  W.  H.  Edwards,  is 
in  course  of  publication.  It  continues  to 
maintain  the  high  reputation  which  it  has 
commanded,  'from  its  admirable  delinea- 
tions of  forms  and  coloring,  and  the  ex- 
ceedingly interesting  new  biological  details 
presented. 

The  North  American  Entomologist  is  a 
new  candidate  for  favor  and  support,  of 


which  two  numbers  have  appeared.  It  is 
a  monthly  periodical,  published  at  Buffalo, 
N.  Y.,  under  the  editorial  charge  of  A.  R. 
Grote.  It  purposes  to  present  articles  of 
value  both  to  the  specialist  and  the  agri- 
culturist on  the  subject  of  North  American 
insects,  together  with  notices  of  current 
entomological  literature. 

Descriptions  of  the  Noctuidse  have  been 
continued  by  Prof  A.  R.  Grote  in  contri- 
butions to  the  Canadian  Entotnologist  and 
in  the  North  American  Entomologist.  With 
a  diminution  in  the  number  of  new  forms 
of  Noctuse  presenting  themselves,  Mr.  Grote 
has  directed  his  attention  to  the  Pyralidae, 
and  has  published  a  paper  in  the  Bull.  U. 
S.  Geolog.-Geograph.  Survey  (vol.  iv.,  pp. 
669-705),  entitled,  A  Preliminary  Study  of 
the  North  American  Pyralidce,  in  which  a 
number  of  new  species  are  described,  the 
species  of  Botis  enumerated,  and  the  ven- 
ation given  of  certain  genera  of  the 
Phycidas.  A  supplement  to  this  paper 
follows  in  the  North  American  Entomolo- 
gist, No.  2,  pp.  9-12. 

\^To  be  contintied^ 


[From  the  Pacific  Rural  Press.] 

THE  MISSION  GRAPE  AND  THE  PHYLLOXERA. 

Editors  Prrss  : — It  is  asserted  by  some  who  ought  to  know, 
that  the  Mission  grape  is  not  liable  to  be  destrojed  by  the 
Phylloxera.  I  should  like  to  enquire  through  the  columns  of 
the  Press  whether  there  is  truth  in  the  assertion.  Will  some 
one  give  us  his  experience  ?— W.  R.  Barbouk,  Orange,  Cal. 

Editors  Press  : — According  to  all  ac- 
counts, and  observations  made  by  himself 
in  the  Sonoma  valley,  the  Mission  grape  is 
at  least  as  liable  to  the  Phylloxera  as  any 
of  the  more  hardy  varieties  of  the  foreign 
grapes,  and  falls  an  easy  victim  to  the  pest. 
The  impression  conveyed  to  your  corres- 
pondent may  have  originated  in  the  state- 
ment that  the  native  California  grape  is 
exempt  from  the  ravages  of  the  Phylloxera. 
But  this  refers  to  the  wild  grape  of  the 
banks  of  our  streams,  and  of  this  the  state- 
ment is  most  probably  true.  It  is,  of  course, 
well  understood  that  the  Mission  vine, 
though  now  growing  wild  in  some  regions, 
is  an  imported  European  plant. 

I  hope  that  those  who,  in  timely  fore- 
sight of  the  inevitable,  propose  to    graft 
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their  new  vineyards  on  phylloxera-proof 
stock,  will  test  the  resistance  of  the  wild 
vine  before  investing  too  heavily  in  the  im- 
portation of  "Taylor."  It  would  be  very 
handy  to  be  able  to  get  their  cuttings  on 
the  nearest  creek  bank  ;  and  from  specific 
peculiarities  of  the  wild  vine,  I  have  very 
little  doubt  that  it  is  really  proof  against 
the  pest. — E.  W.  Hilgard,  University  of 
California,  Nov.  25th. 

LARGBIWHITE  SCALE  0N_ ACACIAS,  Etc. 

The  large  white  scale  insect  which  was 
first  announced  from  San  Rafael  as  de- 
stroying the  acacia  trees  and  then  spread- 
ing to  other  trees  and  plants,  has  been 
determined  by  Prof.  C.  V.  Riley  to  be 
a  species  of  Dorthesia,  an  abnormal  bark- 
louse  of  the  family  Coccidce.  Prof.  Riley 
determined  it  from  specimens  sent  him  by 
Dr.  Saxe  of  Santa  Clara,  where  it  has  also 
done  much  damage.  Prof.  Riley  says  : 
"  It  is  an  Australian  insect  (apparently 
Dorthesia  characias  Westw.),  and  has  of 
late  been  introduced  to  Australian  plants 
into  South  Africa,  where  it  has  multiplied 
at  a  terrible  rate,  and  become  such  a 
scourge  as  to  attract  the  attention  of  the  gov- 
ernment." He  anticipates  much  trouble 
from  it  also  in  this  State,  because  it  is  free 
here  from  the  natural  enemies  which  keep 
it  in  check  in  its  own  country.  Those  who 
are  not  familiar  with  this  scale  insect  may 
recognize  it  from  its  snowy  white  color, 
and  its  growing  nearly  as  large  as  a  coffee 
berry.  The  upper  surface  of  the  scale  is 
beautifully  ribbed. 


The  German  Society  of  Railway  Com- 
panies has  lately  been  discussing  the  best 
method  of  preventing  the  ravages  of  moths 
in  the  cushions  of  railway  carriages,  and 
has  invited  responses  to  a  circular  asking 
for  information  as  to  successful  treatment 
on  the  part  of  its  directors.  Collating  the 
replies,  it  is  found  that  the  best  methods 
are  constant  cleaning,  airing,  and  beating 
(especially  in  the  critical  period  toward  the 
end  of  May),  the  avoidance  of  any  fold  in 
the  cloth  used,  Persian  insect  powder, 
beating  of  the  cushions  in  dry  air,  use  of 


plush  instead  of  woolen  cloth,  avoidance 
of  sheep's  wool,  and  the  introduction  of 
sea-weed  for  stuffing  instead  of  horse-hair. 
The  most  important  of  all,  however,  is  the 
frequent  beating  and  exposing  to  fresh  air. 

— « — -^ 

Dragon-flies  and  Telegraph  Wires. 
— Small  Libellutse  hold  a  daily  parade  up- 
on the  telegraph  wire.  I  noticed  them 
upon  my  way  from  Geneva  ;  and  since  then 
a  Frenchman  (ignorant  of  entomology)  was 
so  struck  by  their  singular  appearance  that 
he  called  my  attention  to  them.  When 
one  chances  to  catch  a  fly  it  returns  to  the 
wire  to  eat  it  (the  fly,  not  the  wire). — A.  E. 
Eaton,  in  Entomologists  Monthly  Mag., 
(London),  Sept.  1879. 


The  Grape  Phylloxera  is  reported  in  a 
recent  number  of  Nature  as  occurring  in 
the  district  of  Geelong,  Victoria. 


IMPORTANCE  OF  ENTOMOLOGY  TO  THE  FRUIT- 
GROWER. 

That  veteran  pomologist,  Marshall  P. 
Wilder,  thus  discourses  in  one  of  the  many 
admirable  addresses  which  he  has  delivered 
as  President  of  the  American  Pomological 
Society  : 

The  subject  of  insects^  and  diseases  is 
daily  attracting  more  attention,  for  their 
depredations  are  daily  becoming  a  greater 
evil,  and  the  importance  of  entomological 
investigation  is  every  day  more  plainly 
seen.  It  is  less  than  fifty  years  since  Dr. 
Harris  first  published  his  work  on  "  Insects 
injurious  to  vegetation,"  and  great  is  the 
debt  of  "gratitude  which  we  owe  to  him  and 
the  succeeding  investigators  who  have 
given  their  lives  to  studying  the  habits  of 
these  little  "  creeping  things  which  be  upon 
the  earth,"  that  they  may  teach  us  how  to 
destroy  those  which  prey  upon  our  trees, 
and  so  distinguish  our  friends  from  our 
foes.  Every  plant  imported  from  abroad 
brings  with  it  a  new  insect  or  disease,  and 
the  dissemination  of  new  plants  and  vari- 
eties without  which  there  can  be  no  pro- 
gress in  horticulture,  inevitably  dissemi- 
nates their  insect  enemies.  On  this  sub- 
ject the  words  of  Edmund  Burke  are  ap- 
propriate :  "  The  most  vigilant  superin- 
tendence, the  most  prompt  activity  which 
has  no  such  day  as  to-morrow  in  its  cal- 
endar, are  necessary  to  the  farmer,"  and  we 
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may  add,  still  more  to  the  fruit-grower,  and 
tenfold  more  necessary  in  combating  our 
insect  enemies  ;  but  as  long  as  moral  evil 
exists  in  the  world,  so  long  may  we  expect 
there  will  be  evil  in  the  natural  world,  and 
he  who  is  not  willing  to  contend  against 
both,  is  not  worthy  of  the  name  either  of 
cultivator  or  of  christian. 


Hessian  Fly  Notes. — "  My  opinion," 
says  Mr.  George  A.  Green,  in  the  New 
York  Tribune,  "  is  that  we  have  not  yet 
gone  far  enough  with  our  experiments  to 
recommend  a  farmer  to  borrow  money  for 
the  purchase  of  phosphate.  It  is  claimed 
by  some  of  our  best  farmers  that  the  Hes- 
sian fly,  which  has  been  very  destructive 
this  season,  does  not  work  so  disasterously 
in  fields  fertilized  with  phosphate.  My 
observations  have  shown  that  where  any 
fertilizer  has  been  used  liberally,  this  in- 
sect has  done  less  mischief. 

At  a  late  meeting  of  the  Elmira  (N.  Y.) 
Farmers'  Club,  the  following  discussion 
took  place  relative  to  early  and  late  plant- 
ing. W.  A.  Armstrong  said  :  There  were 
hundreds  of  wheat  fields  ruined  by  the  fly 
last  year,  and  with  its  presence  this  year 
there  would  be  similar  loss.  Late  sowing 
appears  to  be  the  only  way  to  prevent  the 
fly  from  continuing  its  depredations.  The 
rule  is  to  wait  until  after  a  killing  frost 
before  sowing  the  seed.  The  fly  lays  its 
eggs  on  the  wheat -leaves  in  the  fall,  they 
hatch  there  if  the  weather  is  suitable,  the 
larvae  descend  to  the  roots  of  the  plants,  and 
in  the  following  spring  develop  into  flies 
that  lay  eggs  to  hatch  in  turn,  but  the  larvae 
burrow  in  the  stalks  above  the  first  joint 
usually,  and  arrest  the  ascending  sap,  thus 
destroying  the  crop.  Now  with  all  these 
conditions  met,  this  course  would  be  re- 
peated year  after  year,  and  wheat  raising 
would  be  attended  with  loss.  Last  fall  there 
was  general  apprehension  that  the  fly  would 
destroy  the  crop  this  year,  so  a  new  con- 
dition was  provided  to  prevent  its  work. 
After  a  severe  frost  it  does  not  deposit 
eggs,  or  if  eggs  are  laid  they  will  not  hatch. 
So  most  farmers  sowed  later  than  usual, 
and  if  they  have  poor  crops  there  is  com- 
pensation in  the  fact  that  they  are  rid  of 


the  fly,  and  they  may  console  themseves 
farther  by  the  reflection  that  a  poor  crop 
is  better  than  no  crop,  which  would  be  the 
certain  result  of  the  fly's  continuance. 

G.  S.  McCann — I  don't  believe  in  late 
sowing — fly  or  no  fly.  Early-sowed  wheat 
is  always  better.  In  my  judgment  'the 
recommendation  to  sow  late  has  cost  our 
farmers  thousands  of  bushels  of  wheat. 
Wherever  you  find  a  good  yield  of  wheat 
this  year  you  may  find  also  that  the  seed 
was  sowed  early. 

Col.  Piollet — What  do  you  call  late 
sowing  ? 

G.  S.  McCann — Seed  sown  in  October 
is  late.  I  prefer  the  last  week  in  August. 
If  I  might  set  a  limit  of  time,  I  would 
never  sow  later  than  the  fifth  of  September, 
and  with  other  chances  equal,  I  should 
never  fail  to  get  greater  crops  than  my 
neighbors  who  adopt  the  practice  of  late 
sowing.  Even  when  the  fly  is  trouble- 
some, fuller  success  will  attend  early  sowing. 
I  know  this  is  true  by  my  own  observation. 

Abnormal  Prevalence  of  Blow-flies. 
— The  following  account  of  an  unexampled 
prevalence  of  blow-flies  is  by  an  intelligent 
writer  in  DeBow's  Industrial  Resources  of 
the  Southern  and  Western  States,  Vol.  I, 
1852.  The  account  doubtless  refers  to  the 
smaller  blue  fly  {Liicilia  macellaria  L.) 
which  appears  to  be  the  parent  of  the  dreaded 
"  Screw  Worm,"  and  not  to  any  of  the 
commoner  and  larger  blow-flies,  as  Lncilia 
ccEsar  L.,  etc.: 

"  About  eighteen  years  ago  the  greefi  or 
blow-fly  became  so  numerous  that  thousands 
of  animals  perished  by  them,  as  also  some 
human  beings.  The  least  spot  of  blood, 
the  moisture  of  the  mouth,  eyes  or  nose, 
was  sufficient  to  cause  a  deposit  of  eggs. 
Sick  persons,  particularly  those  who  had 
not  proper  attention,  suffered.  Several 
negro  children  who  came  under  my  notice, 
fell  a  sacrifice  to  them,  and  it  was  with 
difficulty  that  many  others  were  saved.  In 
these  instances  the  fly  deposited  the  eggs 
within  the  nostrils,  where  they  soon  caused 
death  by  producing  inflammation  of  the 
brain.     This   fly   is   annual,  and   scarcely 
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ever  deposits  its  eggs  on  an  animal,  except 
it  be  the  victim  of  a  running  sore  ;  but  at 
the  period  alluded  to  above,  it  appeared 
that  there  was  scarcely  animal  food  enough 
to  feed  the  maggots  of  this  numerous  host. 
It  is  but  once  within  my  recollection  that  I 
have  witnessed  this  phenomenon,  and 
neither  before  nor  since  have  I  heard  of 
such  ravages  of  the  green  fly.  Why  they 
should  have  existed  in  such  incredible 
numbers  at  the  time  referred  to  is  a 
question  not  to  be  easily  answered." 


Extracts  from  Correspondence. 

[We  shall  publish  in  this  Department  such  extracts  from  the 
letters  of  our  correspondents  as  contain  entomological  facts 
worthy  to  be  recorded,  on  account  either  of  their  scientific  or 
of  their  practic.d  importance.  We  hope  our  readers  will  con- 
tribute each  their  several  mites  towards  the  general  fund  ;  and 
in  case  they  are  not  perfectly  certain  of  the  names  of  the  in- 
sects, the  peculiarities  of  which  are  to  be  mentioned,  will  send 
specimens  along  in  order  that  each  "species  may  be  duly 
identified.] 

A  NEW  CABBAGE  WORM. 

I  have  something  new.  It  is  a  new 
Cabbage  worm,  the  larva  of  Fionea  \Oro- 
bena\  rimosa/is  Guen.,  which  appeared  late 
the  past  season,  remaining  on  the  cabbages 
till  toward  the  end  of  November.  It  is 
very  destructive,  doing  as  much  injury  to 
my  cabbages  after  it  appeared  as  the  im- 
ported Cabbage  worm  [Pieris  rapd)  which 
has  been  very  destructive  here  this  season. 
The  larva,  when  full  grown,  is  six-  or  seven- 
tenths  of  an  inch  long  (a  i6-legged  Pyralid 
larva);  slender,  slightly  flattened  ;  head 
shining  greenish-yellow  ;  dorsal  portion 
of  the  body  down  to  the  breathing  pores 
purplish-brown  ;  this  portion  marked  with 
numerous  transverse  whitish  lines,  two  or 
three  to  a  segment  ;  a  narrow,  pale  yellow 
line  along  the  region  of  the  stigmata ; 
underside  pale  green.  In  the  breeding 
cages  they  went  down  to  the  soil,  but  not 
into  it,  to  pupate ;  forming  a  slight, 
regularly  shaped,  oval  cocoon,  thickly 
covered  over  with  sand. 

Miss  Middleton's  record  shows  as  fol- 
lows :  "  Went  into  the  pupa  state  Sep- 
tember i2th,  13th,  and  14th;  moths  ap- 
peared i6th  to  22d,  and  on  to  Oct.  ist." 

After  this  there  was  another  brood  of 
worms,  my  description  having  been  taken 
from  living  specimens,  Nov.  21st. 

The  eggs  I  have  not  seen,  but  from  the 
fact  that  the  young  feed  somewhat  together 
(though  not  really  in  companies)  I  presume 
a  number  are  laid  together. 

These   worms    eat,    as   a  general  thing. 


elongate  oval  holes  in  the  leaves,  gradually 
extending  them  until  nothing  but  the  larger 
veins  remain. 

They  also  bore  directly  into  the  heads, 
to  the  depth  of,  or  rather  through  three  or 
four  leaves ;  a  habit,  so  far  as  my  ex- 
perience goes,  wrongly  ascribed  to  the 
larva  of  P.  rapx,  which  will  seldom  eat 
through  even  one  leaf  of  a  solid  head  until 
it  is  at  least  slightly  loosened. 

Lime,  ashes,  brine,  salt,  elder  decoction 
and  lye  as  strong  as  the  cabbages  can  bear, 
and  other  substances  tried,  have  even  less 
effect  upon  them  than  on  the  imported 
cabbage  worm.  The  lye, 'fresh  made,  of 
strong  ashes,  did  more  good  than  anything 
else  tried. 

I  have  ascertained  that  some  varieties  of 
the  cabbage  suffer  much  less  from  P.  rapes 
than  others,  and  that  bringing  them  for- 
ward two  or  three  weeks  earlier  than  usual 
so  as  to  have  the  heads  pretty  well  formed 
before  full  brood  appears,  is  also  an  excel- 
lent plan  to  counteract  them. 

Cyrus  Thomas,  Carbondale,  111. 

[This  is  the  first  instance  which  has  come 
to  our  knowledge,  of  Pionea  rimosalis  in- 
juring cabbage.  It  is  interesting,  as  illus- 
trating the  unity  of  habit  in  the  genus 
which  essentially  feeds  on  Cruciferce.  The 
larva  P.  forficalis  L.,  is  very  destructive 
to  cabbages  in  Europe,  working  very  much 
as  Prof.  Thomas  has  described  in  the  case 
of  rimosalis. — Ed^ 


Answers  to  Correspondents. 


[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departments  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  .iccompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects,  shoijld  never  be 

ENCLOSED    LOOSEIN   THE    LETTER. 

Whenever  possible,  larvae  (/.  <>.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tighl  tin  box — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Borers  in  Black  Ash— Fall  Web  Worm — 
Apple  Tree  Insects — I  luive  this  daj'  expressed 
a  box  of  Black  Ash  wood  and  the  worms  found 
therein,  [i.  |  Also  a  tent  of  leaf-worm  that  has 
long  infested  the  Ash  of  western  New  York. 
They  have  sometimes  been  so  numerous  at  to 
defoliate  trees  before  autumn.  [2.]  The  enclosed 
apples  show  marks  of  the  so-called  gimlet-worm, 
which  attacks  full  grown  apples.  It  is  quite 
distinct  from  the  Codling  Moth  ;  is  a  comparative 
new-comer,  and  is  fast  increasing.  [3.]     The  small 
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box  contains  eggs  of  an  orchard  insect  first  ob- 
served here  last  j'car.  The}'  are  deposited  on  the 
bark  near  the  forlvs,  and  number  from  two  to 
twenty  per  tree.  I  called  attention  to  them  at  the 
last  winter  meeting  of  the  Western  New  York 
Horticultural  Society  ;  but  one  member  had  ob- 
served them.  They  are  deposited  in  early 
autumn  to  hatch  in  spring,  but  this  fall  has  been 
so  exceptionally  warm  up  to  date  that  j'ou  will 
see  that  manj^  of  the  eggs  have  hatched.  I  have 
not  seen  or  recognized  the  matured  insect.  What 
are  they,  friend  or  foe?  [4.] 

ScottsvilU,  N  .  Y.  Shelby  Eeed. 

[i.]  The  borer  that  so  badly  affects  the  roots, 
and  which  is  reported  to  be  absolutely  killing 
out  the  Black  Ash  trees  in  parts  of  New  York, 
belongs  to  the  Cerambycidaox  long-horned  beetles. 
The  species  cannot,  however,  be  determined  un- 
til it  is  reared  to  the  perfect  state,  as  none  of  the 
writers  on  the  insects  of  New  York  mention  any 
beetle  larva  thus  affecting  this  tree.  The  only 
ash-borer  mentioned  by  entomologists  is  a  Lepi- 
dopterous  insect  {Troc/iiliittn  demidatitni).  [2.] 
The  webs  or  tents  so  common  upon  that  tree  are 
those  of  the  Fall  web-worm  {Hyphantria  textor) ; 
it  is  also  prevalent  on  many  other  kinds  of  trees. 
It  has  been  particularly  abundant  in  New  York 
State  the  present  year.  [3.]  We  found  nothing 
in  the  apples  sent  but  a  dead  specimen  of  the 
ordinar}'  apple-worm  (Carpocapsa  ponionclla).  We 
shall  be  glad,  therefore,  to  get  otherbored  apples, 
so  as  to  learn  the  real  nature  of  what  you  call  the 
"  gimlet  worm."  [4.  J  The  supposed  eggs  upon 
the  bark  of  your  orchard  trees  are  in  reality  the 
cocoons  of  the  Apple-leaf  Bucculatrix  {Bitccu/a- 
(rix  pomofoliella  Clemens).  It  is  found  upon 
apple  trees  in  most  of  the  States  where  apples  are 
grown. 

The  little  worm  that  spins  these  cocoons  feeds 
externally  on  the  leaf,  being  quite  active,  and 
letting  itself  down  by  a  web  when  disturbed.  It 
measures  about  one-half  inch  in  length  when  full- 
grown,  and  is  of  a  dark  green  color,  with  the 
joints  of  the  body  swollen  so  as  to  look  like  a 
series  of  beads.  The  principal  damage  is  done 
in  the  month  of  September.  The  pupa,  which  is 
of  a  dark  brown  color,  works  its  way  partly  out 
of  the  cocoon  and  gives  forth  the  moth  in  spring. 
The  female  moth  at  once  lays  her  eggs  on  the 
tender  leaves,  the  worms  which  hatch  therefrom 
spinning  up  in  midsummer.  There  are,  there- 
fore, two  annual  broods.  As  stated  in  the  fourth 
Report  on  the  Insects  of  Missouri,  the  great 
peculiarity  of  this  insect  is  its  habit  of  forming  its 
little  ribbed  cocoon  in  company  on  the  bark — a 
habit  which  at  once  gives  us  the  mastery  over  it  ; 
for  as  the  pupa  remains  in  the  cocoon  all  through 
the  winter,  we  can  make  war  upon  it  at  any  time 
during  that  season.  When  the  insect  is  abun- 
dant these  cocoons  will  absolutely  cover  the 
smaller  twigs  in  the  manner  shown  in  the  accom- 
panying figure,  and  they  will  be  found  even  on 


the  larger  branches  and  trunk.  Anything  ap- 
plied to  the  tree  with  the  object  of  killing  these 
pupae  must  be  of  an  oily  nature,  so  as  to  readily 
soak  through  the  cocoon.  We  have  experiment- 
ally proved  that  an  application  of  kerosene  oil  is 
death  to  them,  and  though  we  have  had  no  oppor- 
tunity of  testing  it  on  an  extensive  scale,  we  have 
no  hesitancy  in  advising  its  use,  or  that  of  linseed 
[Fig.  6.] 


ArpLE-LEAF  Buccui.ATRix.— rt,  twig  covered  with  cocoons  ; 
b^  cocoon  enlarged  ;  <f,  motli  enlarged  ;  nat.'size  in  hair-line 
(after  Riley). 

oil.  Alkalies  might  also  be  tried.  The  best 
time  to  apply  the  remedy  in  your  locality  is  April, 
and  we  advise  no  delay  beyond  that  month,  as 
the  moths  begin  to  issue  soon  after  tree-growth 
actively  recommences.  Apply  the  kerosene  in 
diluted  form  by  stirring  in  hot  soap-suds,  and 
spraying  upon  the  trees  by  means  of  a  force-pump 
and  atomizer — the  tree,  if  badly  infested,  to  be 
first  vigorously  pruned. — C.  V.  R.  in  Land  and 
Home. 

Skippers  injuring  smoked  Hams. — The 
smoked  hams  cured  in  Peoria  suffer  much  from 
the  ravages  of  the  enclosed  insect.  One  firm 
lost  over  two  thousand  dollars  from  this  cause 
last  year.  When  the  hams  are  taken  from  the 
pickle  and  smoked,  they  are  hung  in  a  two-story 
room  and  left  forty-eight  hours  in  a  smoke  of 
sawdust.  This  is  during  July  and  August. 
During  this  time  the  fire  must  be  replenished, 
and  b}'  opening  the  door  a  strong  current  of  air 
is  formed,  which  it  is  thought  forces  the  flies 
in  the  smoke-house,  and  the  eggs  are  laid  at  that 
time.  When  they  are  taken  from  the  smoke- 
house it  is  after  night  and  in  a  diml)'  lighted  room, 
only  enough  are  taken  out  to  supply  the  men 
employed  to  cover  them  with  paper  and  canvas. 
This  is  quickly  done,  and  then  the  whole  cover- 
ing of  the  ham  is  immersed  in  a  solution  of  what 
they  call  yellow  glue.  The  seams  are  very  firmly 
fastened  and  glued,  the  two  thicknesses  being 
ample  protection  ;  but  when  many  of  the  bags 
are  opened  they  present  a  loathsome  sight.  The 
animal  is  killed  in  cold  weather  and  the  hams 
remain  under  brine  until  smoked.  Can  3'ou 
suggest  flny  thing  as  a  remedy  ?  Do  you  believe 
the  eggs  are  laid  in  the  smoke-house  or  the  flies 
encased  in  the  hams?  The  distilleries  are  in  the 
neighborhood,  and  perhaps  cause  a  greater 
number  of  flies.  E.  A.  S.,  Peoria,  Ills. 

The  insect  in  question  is  what  is  properly 
known    as    the    "  Skipper,"    {Piophila   casei    L.) 


24 


THE   AMERICAN   ENTOMOLOGIST. 


which  is  so  injurious  to  cheese.  It  is  one  of  the 
"  Blow  flies  "  which  we  speak  of  in  an  article 
on  the  Red-legged  Ham-beetle  (Sixth  Mo.  Ent. 
Report,  p.  loo)  and  is  quite  injurious  to  hams  in 
St.  Louis  also,  where  we  have  proved  its  identity 
with  the  Cheese  Skipper.  It  is  more  than 
probable  that  the  suggestion  which  we  made  to 
the  Messrs  Whittaker,  namely,  to  use  a  stronger 
and  heavier  canvas,  and  to  get  all  the  canvasing 
done  before  the  first  of  May,  would,  if  acted  upon 
in  the  present  case,  serve  to  protect  the  hams 
from  this  "  Skipper  "  as  well  as  from  the  Corynetes 
treated  of  in  the  above  named  article.  There  is 
little  doubt  but  that  the  eggs  are  laid  in  the 
storing  house,  on  exposed  places  after  the  bag- 
ging is  done,  while  the  distilleries  in  the  neigh- 
borhood can  have  no  effect  in  increasing  the 
injury,  because  the  species  does  not  breed,  so 
far  as  we  know,  in  an3'thing  about  a  distiller}'. 

Tipula  Eggs  in  the  Stomach  of  the  Cat- 
bird.— I  send  you  by  express,  (i)  the  eggs  (?) 
from  the  stomach  of  a  Cat-bird  ;  (2)  also  other  eggs 
(?)  from  the  stomach  of  the  same  species.  I  write 
with  an  interrogation,  because,  although  I  found 
that  the  contents  of  the  coreaceous  flexible  shells 
were  such  as  we  should  expect  from  an  egg, 
and  gave  the  proper  reaction  with  iodine  and  sul- 
phuric acid,  when  I  sent  them  to  Dr.  Hagen  for 
identification,  he  reported  them  to  be  the  "seeds 
of  some  plant."  As  he  does  not  wish  to  make 
identifications  for  persons  at  a  distance,  I  think 
he  gave  them  too  hurried  an  examination.  You 
will  easily  satisfy  yourself,  however,  on  this  point. 
The  first  I  refer  to  are  black,  oval,  smooth,  and 
deeply  concave^on  one  side.  The  other,  longer 
eggs,  have  occured  each  time  associated  with 
them.  Ants  are  the  only  other  element  common 
to  all  the  stomachs  in  which  these  eggs  are  found. 
S.  A.  F.,  Normal,  Ills. 

A  glance  at  the  contents  of  the  bird's  stomach 
sent  by  our  correspondent  shows  that  (1)  the 
highly  polished,  ebony  black  bodies,  0.8  mm. 
long  and  0.4  mm.  wide  in  the  middle,  and  looking 
like  miniature  boats,  being  elongate-ovoid,  rather 
pointed  at  each  end  and  flattened  and  somewhat 
concave  on  one  side,  are  the  eggs  of  some  species 
of  Crane-fly  ( Tipula) ;  while  (2)  the  more  elongate 
coriaceous  yellowish  objects  are  the  valves  of  the 
female  ovipositor.  The  particular  species  could 
be  ascertained  by  the  wings  or  such  fragments 
thereof  as  are  obtainable,  together  with  the  male 
genitalia.  Judging  from  the  valves  of  the  ovi- 
positor referred  to,  one  of  the  species  will  prove 
to  be  Tipula  trivittata  Say.  We  have  on  several 
occasions  witnessed  the  laying  of  these  eggs, 
with  which  the  female  abdomen  is  literally 
crowded,  when  gravid,  to  the  number  of  about 
300.  The  eggs  are  forced  in  the  ground  by  means 
of  the  double  pair  of  valves,  something  as  in  the 
case  of  our  common  locusts  ;  but  they  are  so 
readily  and  rapidly  extruded,  in  confinement,  as 
to  have  led  some  authors  to  believe  that  they  are 
dropped  while  the  parent  is  flying. 


Descriptive  Department. 

NOTICE  OP  THREE  NEW  HYMENOPTEROUS 
PARASITES. 

BY   E.    T.    CRESSON,    OF    PHILADELPHIA,    PA. 

Anisopelma  lycti. —  S  .  Honey-yellow,  shin- 
ing ;  head  sub-globose,  cheeks  paler  than  re- 
mainder of  head  ;  tips  of  mandibles  black  ;  eyes 
cinereous  ;  antennse  two-thirds  the  length  of 
body,  setaceous,  fuscous,  pale  at  base  ;  meso- 
thorax  prominently  trilobed,  anterior  lobe  trans- 
verse, divided  by  a  feebly  impressed  longitudinal 
line  ;  disk  of  mesothorax  depressed  and  rugose  ; 
metathorax  rounded,  subobsoletely  reticulated  ; 
wings  hyaline,  iridescent,  nervures  and  stigma 
fuscous,  the  latter  conspicuous  ;  legs,  including 
coxae,  entirely  luteous  ;  abdomen  longer  than 
head  and  thorax,  almost  sessile,  depressed  at 
base,  convex  and  polished  beyond  middle  of 
second  segment,  the  first  and  basal  half  of  second 
segments  longitudinally  aciculated  ;  ovipositor 
near!)'  as  long  as  the  body,  luteous,  tipped  with 
black  ;  the  sheaths  dull  luteous,  with  the  apical 
third  blackish.     Length  .12  inch. 

(?  .  Head,  mesothorax,  scutellum  and  apical 
margin  of  the  second  and  following  segments 
of  abdomen  piceous  or  fuscous  ;  mouth  parts, 
lower  portion  of  cheeks,  pleura  and  metathorax 
dull  hone3'-yellow  ;  eyes,  antennae  and  wings  as 
in  S  ;  legs  and  base  of  abdomen  luteous-yellow  ; 
first  and  base  of  second  segments  feebly  acicu- 
lated.    Length  .06  inch. 

Received  from  Mr.  Howard  M.  DuBois,  as 
parasitic  on  the  larva  of  Lyctus  striatus  Say,  or 
"Powder-post  worm,"  an  insect  destructive  to 
hickor}'  timber,  a  full  account  of  which  is  given  by 
by  Mr.  DuBois  in  "The  Hub"  for  October  i,  1879. 

Anisopelma  utilis. —  ?  .  Honey-yellow,  shin- 
ing ;  vertex,  eyes,  mesothorax  and  scutellum 
blackish  ;  head  subglobose  ;  antenna;  nearly  as 
long  as  the  body,  setaceous,  slightly  thickened 
at  tips,  fuscous,  paler  at  base  and  beneath  ;  meso- 
thorax depressed  and  roughened  on  disk  ;  meta- 
thorax rounded  and  feebl)'  sculptured  ;  wings 
hyaline,  iridescent,  nervures  and  stigma  pale 
fuscous  ;  legs,  with  the  coxse,  entirely  luteous, 
tarsal  claws  black  ;  abdornen  subsessile,  de- 
pressed, oblong-ovate,  first  and  base  of  second 
segments  finely  longitudinally  aciculated,  re- 
mainder polished,  third  and  following  segments 
tinged  with  pale  piceous  ;  ovipositor  rather 
longer  than  abdomen,  blackish,  basal  half  pale. 
Length  .09  inch. 

5  .  Face  and  sides  of  pleura  dusky  ;  cheeks, 
pleura  beneath  and  metathorax  dull  honey-yel- 
low; abdomen  narrower,  shading  into  piceous 
at  tips  ;  otherwise  as  in   $  .     Length  .09  inch. 

Albany,  N.  Y.  This  and  the  following  species 
were  received  from  Dr.  J.  L.  LeConte  as  parasitic 
on  the  larva  of  Tro's^oxylonparallelopipedum  Mels. 

Anisopelma  minima. —  $  .  Piceous  ;  face, 
cheeks,  pleura,  sides  of  metathorax  and  legs, 
dull  luteous  ;  head  large,  subglobose  ;  antennae 
long,  setaceous,  pale,  rather  more  slender  at 
base  ;  metathorax  rounded,  roughened  ;  wings 
hyaline,  iridescent,  nervures  and  stigma  pale 
fuscous  ;  abdomen  subsessile,  fusiform,  shining, 
the  base  and  extreme  apex  pale  brownish  ;  ovi- 
positor about  as  long  as  the  abdomen,  sheaths 
robust,  pale,  tipped  with  black.    Length  .06  inch. 
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We  note,  from  the  Proceedings  of  the 
London  Entomological  Society,  Nov.  5th, 
that  the  Oxford  Commissioners  propose  to 
unite  the  Chair  of  Entomology  founded  by 
the  late  Rev.  F.  W.  Hope  and  honored  by 
the  veteran  entomologist  Westwood,  with  a 
Readership  in  Invertebrate  Zoology.  It 
seems  that  the  widow  of  Mr.  Hope,  before 
her  death,  protested  against  the  change  as 
opposed  to  the  spirit  of  the  bequests  and 
the  clause  of  the  deed  under  which  the 
Professorship  was  held.  We  sincerely  hope, 
with  Mr.  McLachlan,  that  the  chair  may 
continue  to  be  held  by  an  entomologist,  as 
a  guarantee  that  the  extensive  collections 
will  be  properly  cared  for  and  appreciated, 
and  made  to  subserve  the  purposes  in- 
tended by  the  testator. 


Resistance  of  American  Vines  to 
Phylloxera. — The  vice-president  of  the 
Horticultural  and  Botanical  Society  of  He- 
rault,  M.  de  Lunaret,  draws  attention  in  a 
recent  number  of  the  Messager  du  Midi, 
to  the  fact  that  a  downy,  white-wooded 
Riparia  which  was  planted  in  1868,  in 
ground  near  Montpellier  owned  by  a  M. 
Batigne,  is  still  perfectly  healthy,  while  all 
the  neighboring  vines  are  dead  or  dying. 


The  17-YEAR  Cicada  in  Iowa. — The 
data  furnished  by  Prof.  Bessey  are  inter- 
esting as  more  clearly  defining  the  western 
and  northern  limits  of  our  brood  XIII 
(1878),  which  limits  were  previously  un- 
known ;  also  as  showing  more  clearly  than 
was  hitherto  known  the  western  limits  of 
our  brood  V  (187 1).  There  can  be  little 
question,  we  think,  that  the  limits  of  this 
brood  may  be  extended  throughout  the  re- 
gion shown  by  the  dotted  lines  and  that 
the  discrepancy  of  a  year  or  two  in  some 
of  the  locations  reported,  niay  be  accounted 
for  by  accelerated  or  retarded  develop- 
ment. It  is  very  difficult  to  say  whether 
or  not  the  records  for  the  extreme  south- 
western counties  indicate  similarly  retarded 
appearances  of  the  more  extended  brood 
XIII,  or  whether  they  represent  our  brood 
XIV — that  for  1862-1879  ;  but  as  we  have 
given  good  reasons  in  the  report  already 
cited  by  Prof.  Bessey  for  considering  these 
two  broods  distinct,  we  think  they  should 
also  be  kept  distinct  in  the  State  of  Iowa. 
This  conclusion  is  confirmed  by  data  re- 
ceived subsequent  to  the  preparation  of 
Prof.  Bessey's  paper.  The  Cicadas  .were 
very  thick  in  northwestern  Missouri  and 
also  very  abundant  in  Taylor  and  Adams 
counties  in  Iowa.  We  have  prepared  a 
map  with  a  view  of  embodying  the  infor- 
mation communicated  by  Prof.  Bessey,  and 
which  gives  our  own  idea  founded  upon 
his  data  of  the  distribution  of  the  three 
broods  in  question.  By  comparing  this 
distribution  of  the  Cicada  with  the  distri- 
bution of  timber,  as  shown  in  Plate  i  of 
the  Iowa  Weather  Report  for  1878  by  Dr. 
Hinrichs,  it  becomes  obvious  that  there  is 
a  relation  between  the  two,  namely  that  the 
most  extended  brood  (XIII)  occurs  in  the 
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Desmoines  River  Valley,  the  heaviest  tim- 
bered portion  of  the  State  ;  the  next  brood 
(V)  along  the  Mississippi  River  in  the 
northeastern  part  of  the  State,  and  finally 
the  third   in   the  southwest  corner  of  the 

ii     State  toward  the  Missouri  River. 

&  . -.^^- 

Vegetal-feeding  Ground-beetles. — 
From  the  Deutsche  Entomologischc  Zeit- 
schrift  (1879,  p.  417)  we  learn  that  Beinbi- 
dium  la?)ipros  and  monticola  have  proved 
injurious  to  forests  in  Upper  Austria.  In 
beds  where  young  trees  are  raised  and 
which  are  covered  with  dry  twigs  these 
beetles  gnaw  and  destroy  the  young  plants 
near  the  surface.  In  the  beds  not  covered 
they  do  less  damage.  This  is  simply  con- 
firmatory of  the  exceptional  plant-feeding 
habits  of  members  of  a  family  essentially 
carnivorous.  Zabnis  gibbus  has  long  been 
charged  in  Europe  with  injuring  wheat, 
an^  we  have  been  struck  lately  with  some 
original  observafions  on  the  food-habits  of 
beetles  communicated  by  Mr.  F.  M.  Web- 
ster to  the  Prairie  Farmer.  He  charges 
certain  species  of  the  genus  Harpalus  with 
preying  upon  vegetation  and  more  recently 
accuses  Anisodactylus  sericeus  Harris  of  be- 
ing particularly  fond  of  the  unripe  seeds 
of  some  grasses,  especially  of  Foa  prate /is  is 
and  Agrosiis  vulgaris.  The  Amara  angus- 
tata  Say  he  also  found  especially  abund- 
ant on  June  grass.  But  still  more  inter- 
esting as  corroborating  the  reports  now 
coming  from  Germany  is  the  statement  of 
a  Mr.  Mathae  of  Marshaltown,  Iowa,  that 
certain  grubs  did  serious  injury  to  his  ever- 
greens by  eating  and  severing  the  roots, 
which  grubs  were  subsequently  determined 
by  Prof.  Thomas  as  the  larvae  of  some  spe- 
cies of  Harpalus,  Mr.  Mathae  being  quoted 
as  a  careful  observer. 


The  Pear-leaf  Blister. — Prof.  T.  J. 
Burrill  of  the  Illinois  Industrial  Univer- 
sity, gives,  in  the  January  number  of  that 
excellent  journal,  the  Gardener  s  Monthly, 
an  account  of  the  mite  which  produces  a 
wide-spread  disease  of  the  Pear-leaf.  He 
takes  it  to  be  identical  with  the  Typhlodro- 


mus  pyri  of  Europe,  which  similarly  works 
on  Pear-leaves,  and  he  looks  upon  it  as 
another  of  the  many  scourges  we  have  in- 
troduced from  Europe.  It  is  a  four-legged 
mite  which  most  naturalists  have  assumed 
to  be  a  larval  form,  though  Prof.  Burrill 
gives  reasons  for  believing  it  a  perfect 
form.  Measuring  only  .005  of  an  inch  in 
length  it  has  been  very  generally  overlooked 
by  naturalists.  There  are  very  many  of 
these  minute  creatures,  belonging  mostly 
to  the  genus  Fhytoptus,  concerned  in  the 
leaf  diseases  of  most  of  our  trees  and  shrubs, 
and  their  habits  and  development  offer  a 
most  interesting  field  for  study  to  any  one 
who  will  give  them  special  attention. 


Fuller's  Rose-beetle  in  California. 
—It  appears  from  the  Facific  Rural  Fress 
(January  loth,  1880)  that  this  beetle  [Ara- 
migus  Fulleri  Horn)  which  we  have  recently 
treated  of  in  otir  report  to  the  Department 
of  Agriculture  and  which  is  so  troublesome 
to  our  florists,  is  also  destructive  to  several 
shrubs  on  the  Pacific  coast,  among  them 
Dracaenas,  Orange,  Cape  Jassemine  and 
Achyranthus,  feeding  upon  them  outdoors. 
The  work  of  the  beetle  only  is  referred  to, 
though  in  the  green-houses  the  larva  does 
most  injury  by  working  upon  the  root. 
The  species  was  determined  by  Prof.  Com- 
stock. 


Lepidium  vs.  Bed-bugs. — S.  M.,  by  which 
initials  we  think  to  recognize  the  genial 
Samuel  Miller  of  Bluffton,  Missouri,  refers 
in  the  Gardener  s  Monthly  to  the  peculiar 
property  of  Lepidiiim  or  Pepper-grass  as  a 
Bed-bug  destroyer.  The  Acanthus  seems 
to  be  attracted  by  the  plant  and  killed, 
presumably  by  feeding  upon  it.  Unfortu- 
nately the  particular  species  of  Lepiditmi  is 
not  determined. 


Aniseed  and  Grain  Weevils. — The 
French  agricultural  journals  report  an  in- 
stance where  grain  weevils  were  attracted 
to  a  tub  of  aniseed,  all  leaving  the  grain 
bin  and  going  to  the  aniseed,  which  killed 
them  soon  after  they  came  in  contact 
with  it. 
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ON  THE  DISTRIBUTION  OF  THE  SEVENTEEN 

YEAR  CICADA  OF  THE  BROOD  OF  1878, 

OR  RILEY'S  BROOD  XIII,  IN  IOWA. 

BY    PROF.  C.  E.  BESSEY.   IOWA   AGR.  COLLEGE. 

In  June  1878  I  sent  out  ninety-eight 
postal  cards  bearing  the  following  inqui- 
ries, viz.:  [Fig.  7.] 


peared,  the  persons  addressed  apparently 
thought  the  matter  of  no  importance,  and 
failed  to  send  answers. 

I  also  made  inquiry  through  the  students 
of  the  Agricultural  College  and  received 
from  them  some  reliable  information.  I 
have  in  this  way  obtained  a  mass  of  infor- 


LEGEND, 

^m4-I87jmeij's^roodY.     I  nil  1S6I-1878  lliley's  BivodlW. 
V-J:\JJoa/>iful  exfrnsiono/mme.       ]////  1862-I8W  Mf7cj's ^roodHV. 


(i)  Are  the  Seventeen  Year  Locusts'(C/- 
cada  septeiiukcuiiA  abundant  in  your 
neighborhood   this  year  ?     (2)   Are 
they  doing  any  damage  ?    (3)  When 
were  they  known  to  be  in  your  neigh- 
borhood before  this  ?     (4)  If  this  is 
not  "  Locust  Year  "  with  you,  please 
to  state  exactly  when  it  occurred,  if 
known  to  you.     There  are  probably 
some  localities  in  which  the  Seven- 
teen Year  Locusts  never  have  ap- 
peared,— please  to  note  and  investi- 
gate. 
A  few  days  later  I  published  the  same 
inquiries  in  the  '*  College   Quarterly"    (a 
paper  published  by  the  Agricultural  Col- 
lege, and  having  a  wide  circulation,  being 
in  fact  sent  to  every  county  in  the  State). 
As  a  result  of  these  inquiries  I  received  re- 
plies from  about  fifty  counties.     In  some 
counties  where  no  Cicadas  have  ever  ap- 


mation,  the  greater  part  of  which  is  fully 
reliable.  In  a  few  cases  only  is  there  doubt 
as  to  the  value  of  these  replies. 

As  fast  as  answers  were  received  I  marked 
in  red  upon  a  map  those  counties  in  which 
the  Cicadas  were  reported  as  having  ap- 
peared this  year  :  those  in  which  they  ap- 
peared in  1 87 1  were  marked  in  blue  ;  while 
those  in  which  they  have  never  appeared 
were  marked  with  a  large  circle  [O].  A  copy 
of  this  map  accompanies  this  paper. 

Twenty-eight  counties  were  reported  as 
having  more  or  less  of  the  Cicadas  in  1878 
and  they  are  seen  on  the  map  to  occupy 
a  large  area  extending  from  the  south- 
eastern portion  of  the  state  northwestward 
up  the  Des  Moines  river.  This  area  in- 
cludes several  counties  from  which  no 
replies  have  been   received,  but  in  which 
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doubtless  the  Cicadas  appeared ;  these 
added  to  the  reported  counties  make  the 
whole  number  thirty-three  or  thirty-four, 
or,  say  one  third  of  the  State.  A  careful 
calculation  shows  this  area  to  include  from 
18,000  to  20,000  square  miles.  Its  north- 
ern, or  more  properly,  its  northeasterly  mar- 
gin is  parallel  with  the  Des  Moines  river, 
and  distant  from  it  about  fifty  miles,  run- 
MT  ning  from  near  the  city  of  Muscatine  to 
■5^  Hamilton  Co.  when  it  bends  off  southwest- 
wardly  to  Cass  Co.  and  thence  to  the  State 
line  in  Decatur  County.  That  part  of  the 
area  lying  southward,  or  southwestward  of 
the  Des  Moines  river  is  considerably  broad- 
er than  that  on  the  northeast,  being  from 
sixty  to  seventy  miles  in  width. 

List    OF    COUNTIES,  WITH    EXTRACTS 
FROM    CORRESPONDENCE. 

Van  Buren.  (i)  Yes.  (2)  They  are  not 
doingvery  much  damage.    (3)  In  1861. 

Davis.  Information  that  they  were  in  this 
county  this  year  is  derived  from  a  news- 
paper account. 

Wayne.     Abundant. 

Decatur,     (x)  Abundant.     (3)  In  1861. 

Des  Moines.     Rather  abundant,  but  not 
to  be  compared  with  what  they  were 
•  in  1861. 

Henry.  They  are  not  abundant  ;  not 
nearly  so  many  as  when  here  in  i86r. 

Fairfield.  They  are  not  considered  abun- 
dant this  year.  Hon.  C.  W.  Slagle 
made  a  memorandum  in  June  1844 
"  Our  groves  are  alive  with  an  innu- 
merable multitude  of  Locusts.  I  note 
this  Locust  Year."  And  again  in  June 
19,  1 86 1  "The  Locusts  are  very  nu- 
merous at  present." 

Wapello.  Not  abundant  here,  compared 
with  the  amount  we  had  in  1861,  when 
they  did  some  damage  to  fruit  trees 
and  timber. 

Monroe.  Very  abundant  in  1861  ;  fewer 
this  year. 

Union,  (i)  They  are  here,  but  not  in 
numbers  sufficient  to  create  any  alarm. 
(3)  In  1861. 

Louisa,  (i)  They  are  in  our  county  this 
year,  but  are  not  abundant.  (2)  Do- 
ing little  damage.  (3)  As  near  as  I 
can  learn  they  were  here  in  1861  and 
again  about  seven  years  ago  [187 1]. 

This  is  interesting,  as  indicating  an 
overlapping  of  the  two  broods  (/.  e.  of 
1871  and  1878)  which  occur  in  the 
State.    [C.  E.  B.] 


Keokuk,  (i)  They  seem  to  be  abundant 
in  the  timber  and  adjacent  thereto. 
(3)    1861. 

Mahoska.  (i)  Quite  abundant.  (2)  Not 
doing  any  damage.     (3)   1861. 

Marion,  (i)  Quite  abundant  in  the  groves 
of  native  timber.  (2)  Not  doing  as 
much  damage  as  I  have  known  them 
to  do  heretofore.     (3)   1844  and  1861. 

Warren,  (i)  Quite  abundant  here,  es- 
pecially in  the  woods.  (3)  They  were 
here  in  1861,  and  were  much  more  nu- 
merous than  now. 

Madison,  (i)  They  are  in  this  county  in 
considerable  numbers,  but  not  so  as  to 
be  called  abundant.  (3)  Old  settlers 
say  they  were  here  in  1861. 

Adair,  (i)  They  are  very  few  in  number. 
(3)  They  were  very  plentiful  when 
here  in  1861. 

Cass.  One  informant  in  the  eastern  part 
of  this  county  says  "  They  are  here 
though  in  small  numbers":  while  an- 
other in  the  western  part  reports  "  none 
at  all  this  year." 

Iowa,  (i)  We  have  them,  but  not  abund- 
antly. (3)  We  had  them  in  187 1  in 
great  abundance. 

3^=="  This  report,  like  that  from  Louisa 
Co.,  indicates  an  overlapping  of  broods. 
Another  correspondent  from  the  same 
part  of  the  county  reports  no  Cicadas 
this  year,  but  refers  to  the  brood  of 
1871.     [C.  E.  B.] 

PowESHiCK.  (i)  They  are  here  in  abund- 
ance. (3)  Numerous  in  1861.  Some 
years  ago  [1871]  there  were  a  great 
many,  but  not  a  tenth  part  as  many  as 
this  year. 

Jasper,  (i)  Quite  numerous.  (3)  In  1861, 
according  to  old  settlers. 

Polk.  Not  near  as  abundant  as  at  their 
last  visit  in  1861. 

Dallas,  (i)  Not  abundant.  (3)  I  have 
lived  here  twenty-five  years,  and  do 
not  remember  ever  seeing  them  here 
before. 

Marshall,  (i)  They  are  abundant  in 
parts  of  this  county.  When  they  first 
made  their  appearance,  two  weeks  ago, 
they  were  only  where  there  were  natu- 
ral groves  of  timber.  Within  a  few 
days  they  are  spreading  out  on  the 
prairies  to  where  there  are  planted 
groves  and  orchards.     (3)  In  1861. 

Story,  (i)  Abundant  in  certain  parts  of 
the  woodlands.  In  one  extensive  piece 
of  low  woodland,  none  at  all  were  ob- 
served. As  there  had  been  a  great 
freshet  a  little  while  before  the  time 
for   their   appearance    above   ground, 
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probably  they  were  drowned.  (3)  In 
1861  according  to  old  settlers.  [C.E.B.] 

Boon.  A  correspondent  informs  me  that 
they  were  in  this  county  this  year. 

Greene,  (i)  Abundant.  (3)  Were  here 
in  1861.  Another  correspondent  says 
they  were  abundant  in  1861,  and  that 
in  1871  "  there  were  quite  a  number 
on  the  rivers,  more  than  usual  ;  but 
not  in  great  force." 

Hamilton,  (i)  In  small  numbers.  (3) 
Were  here  seventeen  years  ago. 

SOME    doubtful    REPORTS. 

Mr.  Meredith,  a  member  of  the  Senior 
Class  of  the  Agricultural  College,  and  a 
resident  of  Taylor  County,  informs  me  that 
there  were  no  Cicadas  in  that  county  this 
year,  but  that  they  were  thei-e  in  1863.  He 
says  he  "is  certain  as  to  the  last  date." 
Unless  there  is  some  mistake  in  this,  we 
have  here  a  small  area  of  a  third  brood — 
Professor  Riley's  Brood  No.  XV.  [See 
ist  Mo.  Ent.  Rep.  p.  36.] 

A  Page  County  correspondent  reports 
none  this  year,  and  says  that  the  only  one 
he  has  seen  for  many  years  was  one  he 
caught  in  1864.  Professor  Todd,  of  Tabor 
College,  Fremont  Co.  reports  that  he  trav- 
eled extensively  in  Nebraska  and  south- 
western Iowa  in  June  of  this  year,  and  that 
he  "  neither  heard  nor  saw  one."  He  says 
further,  "  I  find  some  old  settlers  who  say 
they  have  never  seen  them.  Two  or  three, 
however,  have  told  me  that  some  year  be- 
tween 1850  and  i860  they  were  abundant 
in  some  localities." 

I  incline  to  the  belief  that  we  must  make 
here  due  allowance  for  the  well  known  de- 
fective memory  of  the  average  man,  and 
include  Taylor  and  Fremont  counties  in 
the  area  of  the  brood  of  1861.  This  would 
carry  the  western  bounjdary  line  from  Cass 
Co.  to  the  northwest  corner  of  the  State, 
and  would  add  six  counties  to  the  area  as 
already  made  out.  I  have  indicated  the 
direction  of  this  line  on  the  map  by 
a  dotted  red  line.  It  will  be  seen  to  in- 
clude Adams,  Ringgold,  Taylor,  Page,  and 
all  or  part  of  Fremont  and  Montgomery 
counties.  This  addition,  if  made,  carries 
the  whole  number  of  counties  in  the  area 
of  this  brood  up  to  thirty-nine  or  forty. 

As     Professor     Riley    in     the     Report 


above  referred  to  says  that  in  1861  the 
Cicadas  [his  Brood  XIII]  were  at  St.  Joseph 
in  northwestern  Missouri,  it  is  probable 
that  this  interpretation  of  the  testimony 
from  southwestern  Iowa  is  the  correct  one. 

It  will  be  noticed  that  in  many  cases  in 
the  "  Extracts  "  given  above,  the  testimony 
is  that  there  were  fewer  Cicadas  in  1878 
than  when  they  were  present  last,  i.  e.,  sev- 
enteen years  ago.  This  fact,  which  is  in- 
teresting in  itself,  may  possibly  afford  an 
explanation  of  the  fact  that  no  Cicadas 
were  seen  this  year  in  the  southwestern 
counties.  Possibly  the  decrease  so  generally 
noticed  throughout  the  area  of  the  brood, 
was  simply  much  greater  here  than  else- 
where. 

Is  this  brood  dying  out  ?  We  can  only 
begin  to  guess  the  answer  after  the  next 
seventeen  years  shall  have  passed. 

SOME    NOTES    ON    THE    BROOD    OF    1871. 

Incidentally  I  have  obtained  some  valu- 
able information  regarding  the  area  occu- 
pied by  the  Cicadas  of  the  Brood  of  1871, — 
Riley's  Brood  V, — the  results  of  which  I 
give  below. 

Twelve  counties  reported  that  in  187 1 
the  Cicadas  were  more  or  less  numerous. 
These  are  so  distributed  upon  the  map  as 
to  make  it  certain  that  at  least  four  other 
counties  must  be  added  to  the  area  ;  so 
that  without  doubt  we  may  say  that  this 
brood  occupied  sixteen  counties,  or  an  area 
somewhat,  less  than  half  as  large  as  that  of 
the  brood  of  1878. 

The  boundary  line,  as  I  have  approxi- 
mately drawn  it  [on  Map  I]  runs  from 
Louisa  Co.  to  Tama  Co.  at  a  distance  of 
some  miles  south  of  the  north  line  of  the 
brood  of  1878  ;  from  Tama  Co.  it  passes 
by  an  approximately  straight  line  to  near 
the  northwestern  corner  of  the  State.  I 
have  definite  information  as  to  their  occur- 
rence in  the  following  counties  :  viz.  Louisa, 
Johnson,  Iowa,  Poweshiek,  Clinton,  Cedar, 
Jones,  Benton,  Dubuque,  Delaware,  Bu- 
chanan and  Clayton.  Doubtless  they  also 
occurred  in  Muscatine,  Scott,  Jackson  and 
Lima. 

There  is  some  uncertainty  as  to  the  west- 
ern boundary  of  the  area  occupied  by  this 
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brood.  It  is  probable  that  the  line  should 
be  drawn  from  Tama  Co.  northward  so  as 
to  include  Mitchell  Co.  on  the  north  line  of 
the  State. 

Our  informant  reports  that  they  were  in 
Butler  Co.  "  eight  or  nine  years  ago  " — 
which  may  have  been  intended  for  the 
year  1871. 

A  correspondent  in  Mitchell  Co.  speaks 
of  the  year  1855  as  ''Locust  Year", — and 
this  may  refer  to  1854,  which  is  the  year  of 
the  brood  of  1871. 

On  the  other  hand,  a  correspondent  at 
Waterloo,  in  Black  Hawk  Co.,  says  :  "  I 
would  say  from  the  most  reliable  informa- 
tion obtainable,  they  have  not  appeared 
here  in  twenty-five  years,  in  numbers  suf- 
ficient to  attract  attention."  Another  in 
Howard  Co.  says:  "I  have  heard  nothing 
of  the  Seventeen  Year  Locust  since  I  came 
here  in  1858."  The  testimony  from  Win- 
neshiek Co.  is  not  clear  ;  my  correspond- 
ent knew  of  no  "locust  year"  whatever. 

A  correspondent  in  Fayette  Co.  answers 
as  follows  :  "(i)  Now  here.  (3)  Fourteen 
years  ago.  (4)  The  only  locusts  that  have 
been  here  are  those  above  mentioned." 
This  would  make  the  date  1864,  which  cer- 
tainly is  somewhat  doubtful. 

I  am  inclined  to  think  that  in  the  last 
cases,  as  in  that  of  the  brood  of  1878,  we 
may  have  to  make  corrections,  and  thus 
carry  the  western  boundary  line  from  Tama 
Co.  through  Bruner,  Floyd  and  Mitchell, 
as  I  have  indicated  on  Map  I  by  a  dotted 
blue  line.  That  this'  area  does  not  extend 
much  if  any  west  of  this  line  is  quite  cer- 
tain ;  the  testimony  upon  this  point  is  quite 
conclusive. 

Cave  Fauna  in  Jamaica. — During  the 
spring  of  1877,  while  in  the  island  of  Ja- 
maica I  examined  many  caverns,  but  found 
no  blind,  true  cave  animals.  Insects  were 
not  however  wanting,  although  they  were 
all  twilight-loving  forms  found  in  dark 
places  above  ground.  In  the  Jamaican 
caves  there  occurred  very  abundantly  a 
large  cricket  (?)  with  well  developed  eyes, 
but  aborted  wings  and  antennae  six  inches 
long.  Preying  upon  the  cricket  there  was 
also  found  a  Phrynus  {F.  reniformis  Fab.  ?) 


with  fore  legs  as  long  as  the  antennae  of  its 
prey.  Upon  accumulations  of  bats'  dung 
there  lived  multitudes  of  small  flies,  and 
upon  the  bats  themselves  besides  large  ticks, 
mallophagous  parasites  {Tric/todectes),  long- 
legged,  active  and  wingless  spider-flies 
[Nyctcribid)  and  a  winged  parasitic  fly  {Stre- 
bla  vespertilionis  f).  A  Mycetophilid  fly 
is  found  upon  the  stalactites,  where  its  ver- 
miform larva  may  also  be  seen  suspended 
by  ropes  of  slime.  The  outer  portions  of 
the  caves  are  of  course  resorted  to  by  many 
myriapods,  cockroaches,  etc.  A  curious 
Hymenopteron,  Evania  Icevigata  Oliv.  was 
found  parasitic  on  a  large  cockroach  {Be- 
riplanetd) — H.  G.  Hubbard. 

ENTOMOLOGY  IN  AMERICA  IN  1879. 

Address  of  President  J.  A.  Lintncr,  at  the  late  meeting  of  the 
Entomological  Club  of  the  A.  A.  A.  S. 

[Continued  from  fi.  19.] 

To  the  Study  of  the  Tortricidae — a  family 
which  has  received  scarcely  any  attention 
in  this  country  since  the  death  of  Mr.  C. 
T.  Robinson,  Prof.  C.  H.  Fernald,  .of 
Orono,  Me.,  has  been  devoting  special  and 
earnest  attention.  He  has  been  able  to 
examine  nearly  all  the  material  contained 
in  the  principal  collections  in  this  country, 
and  during  the  past  winter  has  visited  the 
larger  collections  in  Europe  for  their  study 
and  a  comparison  with  our  forms.  In 
England,  the  Tortricidae  in  the  following 
collections  were  critically  examined  by 
him  :  those  of  the  British  Museum,  of 
H.  T.  Stainton,  R.  McLachlan,  C.  J.  Bar- 
rett and  Lord  Walsingham  ;  and  on  the 
continent,  the  collections  in  Brussells, 
Berlin,  Munich,  Naples,  of  Prof.  Zeller  in 
Stettin,  Dr.  O.  Staudinger,  MM.  Deyrolle 
and  Ragenot  and  the  Jardin  des  Plants  in 
Paris.  The  above  amount  of  preliminary 
work  should  certainly  enable  Prof.  Fernald, 
as  is  his  hope,  to  present  us  with  a  re- 
arrangement of  this  extensive  family  quite 
in  advance  of  any  heretofore  proposed. 
Prof.  Fernald  has  prepared  a  synonymical 
list  of  our  North  American  species,  which 
is  nearly  ready  for  publication. 

The  work  of  Mr.  V.  T.  Chambers  on  the 
Tineidse  of  the  United  States,  has  been 
vigorously  prosecuted,  as  may  be  seen  in 
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his  frequent  publications  in  the  Canadian 
Entomologist.  His  papers  on  Tineina  and 
their  Food-F hints, dind  Index  to  the  Described 
Tineina  of  the  United  States  and  Canada 
(Bull.  U.  S.  Geolog.-Geograph.  Surv. ,  vol. 
iv.,  pp.  107-167),  have  been  appreciatively 
received  as  very  convenient  for  reference. 

The  comparatively  small  but  difficult 
group  of  the  Pterophoridae  has  engaged  the 
attention  of  Mr.  Charles  Fish,  of  Oldtown, 
Me.,  and  his  studies  have  already  made 
him  our  best  authority  in  these  forms. 

From  the  above  references  to  special 
studies  in  several  of  the  families  of  the 
Lepidoptera,  it  will  be  seen  that  this  at- 
tractive Order  gives  every  promise  of  soon 
occupying  high  vantage  ground. 

In  the  other  Orders — it  is  quite  unneces- 
sary that  I  should  refer  in  the  Coleoptera 
to  the  labors  of  Drs.  LeConte  and  Horn. 
You  all  know  of  their  untiring  work,  which 
has  made  the  field  which  they  are  so 
thoroughly  working  almost  exclusively  their 
own. 

In  the  Diptera,  Mr.  C.«P.  Whitney  has 
published  descriptions  of  a  few  species  of 
Tabanidae. 

Mr.  W.  H.  Fatten  has  communicated 
some  descriptive  papers  on  Hymenoptera 
to  the  Canadian  Entomologist. 

Mr.  E.  T.  Cresson  has  published  a  cata- 
logue of  North  American  Apidse,  with 
descriptions  of  new  species,  comprising  108 
pages  of  vol.  vii.  of  the  Trans.  Amer. 
Entomolog.  Soc. 

Some  valuable  lists  of  species,  collected 
in  particular  regions  have  been  given  us, 
which  are  of  service  in  extending  our 
knowledge  of  Geographical  Distribution. 
Among  these,  in  the  Coleoptera,  may  be 
mentioned,  a  list  by  E.  A.  Schwarz  of  1,457 
Florida  species  (Proc.  Amer.  Philosoph. 
Soc,  v.  17,  pp.  353-472)  ;  of  1,246  species 
from  the  Lake  Superior  region  by  H.  G. 
Hubbard  and  E.  A.  Schwarz  ;  by  the  same, 
of  1,787  species  from  the  lower  peninsular 
of  Michigan  (loc.  cit.,  v.  17,  pp.  593-666)  ; 
by  Dr.  LeConte,  of  220  species  collected 
in  the  Rocky  Mountains  at  an  elevation  of 
6,000  feet  and  upwards  (Bull.  Geolog.- 
Geograph.  Surv.  Terr.,  v.  4,  pp.  447-480)  ; 


additions  to  Messrs.  Austin  and  LeContes' 
Catalogue  of  the  Coleoptera  of  Mt.  Wash- 
ington, of  89  species,  extending  the  number 
to  319,  by  F.  Gardiner,  Jr.  (Psyche,  v.  2,  p. 
211)  ;  316  species  from  Wallace  Co.,  Kansas, 
by  F.  H.  Snow  (Trans.  Kans.  Acad.  Sci., 
vol.  vi.,  pp.  61-70)  ;  and  additions  of  435 
species  to  the  Catalogue  of  Kansas  Cole- 
optera, by  E.  A.  Popenoe  (ut.  cit.,  pp.  77- 
86),  increasing  the  number  to  1,711. 

In  the  Lepidoptera,  Mr.  C.  E.  Worthing- 
ton  furnishes  a  list  of  229  species  of  Noc- 
tuidae  from  the  vicinity  of  Chicago,  111. 
(Canad.  Entomol,  v.  xi.,  p.  68)  ;  Mr.  W. 
L.  Devereaux,  a  shorter  list  of  species 
taken  in  Wayne  Co.,  N.  Y.  (ut.  cit.  p.  105); 
Prof.  F.  H.  Snow,  a  list  of  104  species  col- 
lected in  Colorado,  by  the  Kansas  Uni- 
versity Scientific  Expedition  in  1876. 

The  valuable  biological  studies  of  Mr. 
W.  H.  Edwards  have  been  continued  with 
their  wonted  earnestness.  Through  the 
success  attained  by  him  in  carrying  a  large 
number  of  species  of  butterflies  from  the 
egg  through  their  transformations,  he  has 
secured  their  entire  life-histories,  several 
of  which  have  been  published  during  the 
past  year,  and  others  illustrated  in  the 
volume  of  the  Butterflies  of  North  Amer- 
ica. Of  the  Satyridae,  the  larvae  of  which 
are  so  rarely  met  with  that  I  may  venture 
to  say  many  members  of  this  Club  have 
not  seen  a  living  example,  he  has  reared 
all  of  our  Eastern  species  with  the  two  ex- 
ceptions of  Satyrus  Fegale  and  Chionobas 
semidea.  The  interesting  experiments  in 
producing  change  in  the  imago  by  the 
application  of  cold  to  the  chrysalis  have 
been  continued  and  been  duly  recorded. 

A  large  number  of  biological  papers 
have  been  contributed  to  our  entomolo- 
gical journals.  From  those  accessible  to 
me  at  the  time  of  writing  I  find  contribu- 
tions from  the  following  :  C.  J.  S.  Bethune, 
J.  Boll,  Robert  Bunker,  V.  T.  Chambers, 
A.  J.  Cook,  Charles  Dury,  H.  Edwards, 
W.  H.  Edwards,  J.  H.  Emerton,  G.  H. 
French,  H.  A.  Hagen,  E.  C.  Howe,  D.  S. 
Kellicott,  J.  L.  LeConte,  B.  P.  Mann, 
T.  L.  Mead,  C.  V.  Riley,  W.  Saunders, 
C.    G.    Siewers,    Emma   A.  Smith,    F.    H. 
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Snow,  C.  E.  Webster,  O.  S.  Westcott,  C.  E. 
Worthington,  and  G.  D.  Zimmerman — a 
quite  incomplete  list  of  the  contributors 
to  this  department. 

Results  of  anatomical  studies  of  insects 
have  been  published  by  Messrs.  C.  F.  Gissler, 
J.  D.  Hyatt,  E.  L.  Mark,  and  C.  V.  Riley. 

It  would  be  inexcusable  in  a  notice  of 
biological  work  to  omit  reference  to  what 
is  being  done  in  this  direction  at  the 
Museum  of  Comparative  Zoology  at  Cam- 
bridge. Under  the  hand  of  the  eminent 
Curator  of  the  Entomological  Department, 
Dr.  H.  A.  Hagen,  a  biological  collection 
of  insects  has  been  brought  together  that 
is  far  in  advance  of  any  similar  collection 
in  the  world.  It  was  my  privilege  recently 
to  give  it  a  partial  examination,  and  when 
I  say  that  I  know  not  how  to  express  my 
high  estimation  of  it,  I  give  it  but  imper- 
fect praise.  No  one,  whose  studies  have 
prepared  him  for  the  appreciation  of  such 
a  collection,  can  examine  it  without  won- 
dering when,  where  and  how  the  material 
was  obtained.  As  an  illustration  of  the 
natural  history  of  species,  in  their  several 
stages,  architecture,  depredations,  food- 
plants,  diseases,  parasites,  etc.,  it  is  difficult 
to  see  how  its  plan  of  arrangement  can  be 
improved.  In  consideration  of  its  high 
value,  it  is  very  gratifying  to  see  that  such 
unusual  means  have  been  resorted  to  for 
its  preservation,  as,  with  a  reasonable  super- 
vision and  without  the  operation  of  other 
than  the  ordinary  causes  of  destruction, 
will  extend  its  benefits  to  our  successors 
in  coming  centuries.  In  addition  to  the 
biological  collection,  two  others  have  been 
arranged  :  the  one  comprising  the  insects 
of  North  America,  and  the  other  those  of 
the  world.  Of  the  number  of  type  speci- 
mens contained  in  these  collections,  there 
is  not  the  time  at  present,  nor  is  it  the 
occasion,  for  more  than  simple  mention. 
The  student  in  American  Entomology, 
who  aims  to  be  fully  abreast  of  the  most 
advanced  progress  in  his  line  of  study,  can- 
not neglect  the  means  of  information  which 
the  Collections  and  Library  of  the  Ento- 
mological Department  at  the  Cambridge 
Museum  offer  him. 


The  published  results  of  economic  in- 
vestigations during  the  year  have  been 
quite  limited.  In  consideration  of  the 
exceeding  importance  of  these  studies,  it 
is  painful  to  have  to  record  the  fact  of  the 
issue  of  but  one  Annual  Report  of  a  State 
Entomologist — that  of  Cyrus  Thomas. 
This  second  report  of  Dr.  Thomas,  form- 
ing the  seventh  in  the  series  of  the  Illinois 
reports,  is  a  volume  of  nearly  300  pages. 
In  it  Dr.  Thomas  discusses  the  depreda- 
tions of  some  of  the  Orthoptera,  Coleoptera, 
and  Hemiptera.  Prof.  G.  H.  French, 
Assistant  Entomologist,  presents  brief  de- 
scriptions of  a  large  number  of  diurnal  and 
nocturnal  Lepidoptera  and  their  larvae, 
with  notices  of  their  habits,  accompanied 
by  analytical  tables  for  their  identification. 
Miss  Emma  A.  Smith,  special  Assistant 
Entomologist,  offers  the  results  of  original 
investigations  in  some  species  of  special 
economic  importance.  The  publication  of 
this  and  the  preceding  Report,  without,  as 
is  evident,  the  opportunity  of  the  revision 
and  correction  o^  proof  by  the  authors,  is 
much  to  be  regretted,  as  serious  errors  in 
the  nomenclature  and  elsewhere  have  there- 
by been  given  extensive  circulation. 

The  Annual  Report  of  the  Entomological 
Society  of  Ontario,  making  the  ninth  in  the 
series,  contains  its  usual  amount  of  matter 
of  interest  to  the  entomologist,  and  of 
value  to  the  agriculturist  and  horticulturist. 

Several  articles  treating  of  insect  depre- 
dations have  appeared  in  our  scientific 
journals,  which  cannot  now  be  referred  to. 

The  United  States  Entomological  Com- 
mission, continued  by  an  appropriation  by 
the  last  Congress  of  $10,000,  is  actively 
engaged  in  its  second  year's  operations. 
In  its  investigations  of  the  Rocky  Moun- 
tain Locust,  its  labors  have  been  almost 
entirely  confined  to  that  portion  of  country 
designated  as  the  Permanent  region,  with 
a  view  of  determining  the  limits  of  these 
permanent  breeding  grounds,  and  to  obtain 
the  requisite  data  for  the  preparation  of  a 
map,  and  a  scheme  to  be  recommended  to 
the  Government,  by  which  the  excessive 
multiplication  of  the  species  in  that  region, 
and  the   consequent  migration  therefrom, 
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may  be  prevented.  It  is  understood  that 
the  recommendation  to  the  Government 
will  be,  that  in  connection  with  the  author- 
ities in  British  America,  efforts  be  made  to 
restrain  the  extensive  prairie  fires  in 
autumn  which  are  common  to  that  region, 
and  subsequently  to  burn  them  in  the 
spring  after  the  hatching  of  the  young 
locusts.  This  plan  is  believed  to  be  feas- 
ible, as  the  breeding  grounds  are  not  co- 
extensive with  the  so-called  Permanent 
region,  but  are  limited  to  the  richer  valleys, 
plateaus  and  river  borders  within  it. 

The  Commission  will  also,  it  is  under- 
stood, in  its  forthcoming  Report,  recom- 
mend to  the  Government  a  scheme  for  a 
system  of  warning  and  prevention,  through 
the  aid  of  the  mounted  police  patrol  of  the 
Dominion  Government,  and  our  Signal 
Bureau  and  military  posts. 

Having  been  favored  with  a  transcript 
of  the  subjects  to  be  treated  of  in  the  forth- 
coming 2nd  Report  of  the  Commission,  and 
the  assignment  of  subjects  to  the  respective 
members  of  the  Commission,  I  have  no  hes- 
itancy in  giving  assurance  of  a  volume  of 
unusual  interest  and  value.  It  is  to  be  hoped 
that  Congress  will  not  repeat  the  inexcusa- 
ble blunder  of  ordering  of  it  an  edition  by 
far  too  small  to  supply  the  demand,  or  for 
the  accomplishment  of  a  main  object  in  its 
laborious  preparation — the  diffusion  of  the 
needed  information  among  those  to  whom 
it  could  not  fail  of  proving  beneficial. 

The  Commission  is  also  occupied  with 
investigation  of  the  Hessian-fly  and  the 
Chinch-bug — each  of  which  are  chargeable 
with  annual  injuries  to  the  amount  of  sev- 
eral millions  of  dollars. 

The  investigation  of  the  natural  history 
and  habits  of  the  Cotton-worm,  commenced 
by  the  Department  of  Agriculture  last  year, 
has  by  direction  of  Congress,  been  trans- 
ferred to  the  Entomological  Commission. 
Prof.  Riley  has  been  pursuing  its  study  in 
Southern  Texas  and  in  the  Gulf  States, 
aided  by  special  assistants,  and  it  is  be- 
lieved that  discoveries  have  recently  been 
made  which  will  reduce  the  cost  of  destroy- 
ing the  larvae  to  perhaps  a  fourth  of  what 
it  has  hitherto  been. 


Among  the  special  subjects  of  study 
which  have  claimed  attention  lately,  an 
interesting  one  has  been  the  pupation  of 
butterflies.  Observations  made  during  the 
past  year  on  the  pupation  of  some  of  our 
butterflies  have  shown  us  that  we  have  been 
at  fault  in  accepting  the  account  given  of 
it  by  Reaumur  over  a  century  ago,  and  re- 
ceived and  quoted  by  subsequent  authors. 
The  most  interesting  operation  in  the  pu- 
pation of  the  suspensi  butterflies  is  the 
withdrawal  of  the  chrysalis  from  the  larval 
skin,  the  casting  off  of  the  skin  with  its 
attachment  by  the  terminal  legs  to  a  button 
of  silk  spun  for  the  purpose  by  the  larva, 
and  the  attachment  and  suspension  of  the 
chrysalis  by  its  anal  spine  to  the  silk  but- 
ton. Reaumur  represented  it  as  accom- 
plished by  the  chrysalis  in  its  extensions 
and  contractions  grasping  the  larval  skin 
between  the  segments,  and  by  this  means 
raising  itself  until  it  regained  the  button. 
Recently  Mr.  Osborne,  an  English  Ento- 
mologist, discovered  a  membrane  serving 
as  a  suspensory  agent  in  the  change  to  the 
pupal  state,  and  for  the  first,  questioned 
the  account  given  by  Reaumur.  His  ob- 
servations were  confirmed  by  those  of  Mr. 
W.  H.  Edwards,  and  followed  up  by  addi- 
tional observations  on  large  numbers  of 
Nymphalidse  and  Danaids,  some  of  which 
have  been  presented  in  the  Canadian  jEn- 
tomologist.  There  seems  to  be  no  question 
of  the  existence  of  such  a  membrane,  and 
that  it  consists  of  the  portion  of  the  larval 
skin  lining  the  region  of  the  rectum,  caught 
upon  two  knobs  conveniently  placed  for  the 
purpose.  Prof.  Riley,  in  a  communication 
to  Psyche  (vol.  ii,  p.  249)  finds  other  means 
of  chrysalis  suspension — the  principal  one 
being  the  shed  intestinal  canal,  and  acces- 
sory ones,  the  tracheal  vessels  of  the  last 
pair  of  spiracles  ;  these  Prof.  Riley  regards 
as  the  principal  agents  in  suspension.  In 
opposition  to  this  Mr.  Edwards  considers 
these  ligaments  as  of  but  little,  if  any 
service,  and  finds  the  membrane  to  furnish 
all  the  requisite  support.  Additional  ob- 
servations are  required  to  reconcile  these 
different  views. 

The  beds  of  fossil  insects  recently  dis- 
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covered  in  the  Tertiaries  of  our  western 
Territories  are  proving  to  be  wonderfully 
rich  in  number  of  species  and  condition  of 
preservation.  From  a  single  small  basin 
exposed  by  a  railway  cut  in  the  vicinity  of 
Green  River  Station,  Union  Pacific  Rail- 
road, in  Wyoming,  Mr.  S.  H.  Scudder  in 
Fossil  Insects  of  the  Green  River  Shales 
(Bull.  U.  S.  Geolog.-Geograph.  Surv.  Terr., 
iv,  No.  4,  pp.  747-776)  enumerates  eighty 
species,  representing  all  the  orders  of  the 
Insecta  except  Lepidoptera.  An  idea  of 
the  richness  of  these  beds  may  be  obtained 
from  the  statement,  that  a  two  hours' 
search  was  rewarded  by  the  collection  of 
fifty  new  species.  We  are  glad  to  learn 
that  Mr.  Scudder  is  engaged  upon  a  general 
work  on  our  fossil  insects,  which  will  form 
one  of  the  volumes  of  the  quarto  reports 
of  the  Hayden  Survey — the  beautiful 
typography  and  illustration  of  which  causes 
us  to  regret  the  prospective  speedy  termi- 
nation of  the  series.  As  the  Tertiary 
Shales  of  the  Rocky  Mountain  region  give 
every  promise  of  being  richer  in  insect 
remains  than  any  other  country  in  the 
world,  the  material  for  this  volume  will  be 
more  ample  than  any  other  student  in  fossil 
entomology  has  been  able  to  command. 

For  the  evident  omission  of  reference 
to  much  valuable  work  done  during  the 
period  reviewed,  I  ask  indulgence.  The 
time  that  I  had  allotted  to  the  preparation 
of  my  sketch  was  found,  too  late,  to  be 
quite  insufficient  for  the  extended  bio- 
graphical examinations  required  for  even  an 
approach  to  completeness.  I  offer  it  only 
as  a  partial  sketch,  and  as  such  please 
accept  it. 

Statistics  gathered  for  the  forthcoming 
annual  report  of  the  New-Jersey  Labor 
Bureau  include  reports  from  sixty-seven 
silk  mills,  mostly  in  Paterson.  The  Pat- 
erson  mills  alone  employ  10,000  hands, 
besides  from  2,000  to  3,000  employed  in 
their  own  homes.  The  annual  production 
of  these  mills  reaches  the  total  of  $14,- 
000,000. — Scientific  American. 


It  is  officially  announced  that  the  French 
vintage  for  1879  is  30,000,000  hectolitres 
under  the  average  of  the  last  ten  years. 


TWO   DAYS'   COLLECTING  IN   THE   MAMMOTH 

CAVE,  WITH  CONTRIBUTIONS  TO  A 

STUDY  OF  ITS  FAUNA. 


H.  G.  HUBBARD,  DETROIT,  MICH. 


During  the  past  summer,  while  acting  as 
entomologist  to  the  Kentucky  State  Geo- 
logical Survey,  I  made,  at  Prof.  Shaler's 
direction,  repeated  examinations  of  the 
limestone  caves  in  the  vicinity  of  Penning- 
ton's Gap  in  the  Cumberland  Mountains 
of  Lee  Co.,  Va.,  without  however  finding  a 
single  specimen  of  any  true  cave  insect, 
except  a  cricket  {Raphidophord).  Being 
dissatisfied  with  this  negative  result,  and 
anxious  to  test  my  powers  in  a  locality 
known  to  be  inhabited  by  blind  insects,  I 

[Fig.  8.] 


Campodea  sp. :  a,   dorsal  view ;  hair  line  showing  natural 
size  ;  b,  part  of  antenna,  still  more  enlarged  (after  Hubbard). 

determined  on  my  return  to  make  a  short 
visit  to  the  Mammoth  Cave.  Accordingly 
on  the  19th  of  August,  in  company  with 
one  other  member  of  the  Survey  party,  I 
found  myself  in  the  stage  coach,  rapidly 
traversing  the  ten  miles  of  hilly  country 
that  intervenes  between  the  railroad  at 
Cave  City  and  this  world-renowned  cavern. 
We  reached  the  hotel  about  six  o'clock  in 
the  evening,  and,  after  supper,  joined  a 
party  which  we  found  about  to  take  **  the 
short  route,"  a  tour  in  the  cave  of  three  and 
a  half  miles  and  the  same  distance  back, 
making  a  walk  of  seven  miles. 
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We  entered  the  cave,  the  mouth  of 
which  is  in  a  little  hollow  behind  the  hotel, 
and  after  proceeding  about  two  hundred 
yards  found  ourselves  in  a  very  large 
chamber  called  the  Rotunda.  Here  two 
avenues  lead  off,  one  to  the  right,  the  other 
to  the  left.  The  left-hand  turn  is  taken 
by  all  parties  making  either  the  "  long  "  or 
the  "short"  route,  and  to  the  Rotunda 
they  must  always  return  on  the  way  out. 
The  passage  to  the  right  is  an   immense 


As  I  was  anxious  to  begin  at  once  my 
acquaintance  with  subterranean  life  I  de- 
cided to  remain  behind,  leaving  the  guide 
and  his  party  to  continue  their  route,  and 
arranging  to  meet  them  here  in  the  Rotunda 
on  their  return  at  eleven  o'clock.  I  watched 
their  fading  lights  and  listened  to  the 
rapidly  diminishing  sound  of  their  foot- 
steps as  they  receded  down  the  long  pas- 
sage, then  turned  into  Audubon  Avenue, 
and  following  previous  instructions,  found 


[Fig.  9-] 


Phrixis  longipes  :    a,  claw  of  anterior  tarsus  ;  i,  claws  of  posterior  tarsi ;  c,  spider  enlarged  ten  times  (after  Hubbard). 


gallery,  like  a  great  tunnel,  eighty  feet 
wide  and  forty  feet  high,  and  about  three 
miles  long.  It  is  called  Audubon  Avenue, 
and  has  but  few  branch  galleries,  none  of 
them  very  long.  The  first  side  passage 
that  leaves  Audubon  Avenue  is  a  mile  long, 
and  opens  at  its  end  into  the  top  of  Mam- 
moth Dome.  So  one  may  follow  this 
passage  to  eternity,  by  stepping  from  the 
top  to  the  bottom  of  Mammoth  Dome,  a 
distance  of  two  hundred  and  fifty  feet. 


and  traversed  to  its  end  the  side  passage 
leading  to  the  jump-off  into  the  dome. 
The  gallery  was  however  very  dry,  and 
after  careful  search,  finding  no  insects,  I 
lost  no  time  in  returning  to  the  Rotunda. 
This  is  also  a  dry  chamber,  but  in  a  few 
places  the  walls  are  slightly  moist,  and 
there  are  ledges  upon  which  the  droppings 
of  bats  are  collected.  I  found  at  last  on 
one  such  moist  shelf  a  little  pile  of  fresh 
bats'  dung,  and  on  disturbing  it,   three  or 
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four  specimens  of  Adelops  hirtus  ran 
swiftly  away  from  it  and  hid  in  cracks,  or 
in  the  shadows  of  small  projections  of  the 
wall,  as  though  they  perceived  and  shunned 
the  light  of  my  lamp.  Their  manner 
was  exactly  that  of  a  Catops  when  simi- 
larly .disturbed.  Before  the  return  of  the 
party  I  succeeded  in  finding  one  other 
moist  crevice  with  bats'  dung,  about  which 
I  found  and  captured  a  few  more  speci- 
mens of  Adelops.  My  friend  N.  who  had 
gone  with  the  guide,  brought  back  a  speci- 
men of  Afiophthabnus  Tellka7npfii  and  two 
of  Adelops,  both  found  at  Richardson's 
Spring.  This  is  one  of  the  places  where 
parties  stop  to  take  lunch,  and  crumbs  of 
food  are  left  scattered  about.  The  guide 
William,  who  assisted  Dr.   Packard  in  his 

[Fig.  10.] 


CiCCiDOTEA  STYGiA :  magnified  six  times,  with  inner  short 
antenna  of  left  side  (after  Hubbard). 

explorations,  thinks  it  the  best  locality  in 
the  cave  for  Afiophthalmi,  but  I  did  not 
visit  it. 

The  next  morning  N.  and  I  returned  to 
the  Rotunda,  and  found  a  fresh  supply  of 
Adelops  about  the  same  bits  of  dung 
where  I  had  taken  them  the  night  before. 
Other  and  better  ledges  also  turned  up, 
and  we  secured  in  all  about  thirty  speci- 
mens of  the  beetle.  While  examining  the 
side  walls  a  small  patch  of  clay  adhering 
to  the  rock,  attracted  my  attention  from 


its  lumpy  appearance,  and  picking  at  it  I 
opened  a  small  oval  cell  in  which  was  a 
pupa,  evidently  of  Adelops.  This  was  a 
grand  discovery,  and  while  N.  made  a 
search  for  other  lumpy  patches,  I  carefully 
uncovered  four  cells,  all  that  were  found 
together  in  this  piece.  Each  cell  contained 
a  pupa,  and  I  collected  them  with  the  skins 
of  the  larvD2.  Near  by  I  found  another 
and  then  a  third  cluster,  and  N.  found  one 
or  two  more,  all  within  a  foot  or  two  of 
the  floor.  The  number  of  cells  in  each 
cluster  varied  from  four  to  twelve.  One 
cell  enclosed  a  larva,  and  two  or  three 
others  contained  recently  transformed 
imagos  of  Adelops  hirtus.  In  the  immediate 
vicinity  we  also  found  a  few  larvae  feeding 
upon  bats'  dung  in  company  with  imagos, 
some  of  the  latter  quite  young  and  soft, 
evidently  not  long  out  of  their  pupa  cells. 
I  have  since  examined  and  verified  Pack- 
ard's figure  of  the  larva  {Am.  Naturalist, 
Vol.  X,  pi.  II)  which  proves  to  be  cor- 
rectly ascribed  to  this  beetle,  and  very 
well  represents  its  appearance  when  con- 
tracted by  strong  alcohol.  The  history  of 
Adelops  is  therefore  now  complete.  At 
the  end  of  this  paper  will  be  found  descrip- 
tions, with  figures,  of  the  larva  and 
pupa. 

Nearly  every  part  of  the  Rotunda  is  very 
dry  and  devoid  of  life,  the  corner  in  which 
the  cells  of  Adelops  occured,  had  however 
a  slight  cave  dampness,  and  so  well  repaid 
our  search  that  we  devoted  the  greater 
part  of  the  morning  to  examining  this 
recess  alone.*  The  carcass  of  an  ox  lay 
here  close  to  the  wall  and  partly  buried 
beneath  a  heap  of  stones  and  earth. 
Though  long  past  the  stage  of  putrefaction, 
if  indeed  the  ordinary  process  of  putrefac- 
tion ever  takes  place  in  the  pure  air  of  the 
cave,  and  entirely  odorless,  the  flesh  still 


*  The  manufacture  of  saltpetre,  abandoned  in  1812,  was 
formerly  carried  on  very  extensively  in  the  Rotunda,  where 
traces  of  the  "  works  "  may  still  be  seen  in  the  remams  of  huge 
wooden  troughs  and  water  pipes,  and  a  general  litter  of  boxes 
and  barrels  about  the  chamber.  Oxen  were  at  that  time  em- 
ployed in  the  excavations,  and  lived  and  died  here.  In  later 
times  three  log  houses  were  erected  in  the  Rotunda,  which  for 
a  time  were  tenanted  by  a  small  colony  of  consumptives,  who 
hoped  to  prolong  their  lives  by  living  in  a  climate  that  does 
not  vary  the  year  round.  Like  the  oxen  these  unfortunates 
quickly  succumbed  to  the  dampness  and  darkness,  and  left 
behind  them,  if  not  their  bodies,  many  another  rich  feast  for 
the  mites  and  mould. 
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adhered  to  the  bones,  in  a  wet  and  mouldy 
condition,  communicating  its  moisture  to 
surrounding  objects.  Upon  pieces  of 
wood  and  boards  that  lay  upon  this  heap, 
and  were  thus  kept  perpetually  moist,  we 
captured  seven  specimens  of  Campodea, 
(Fig.  8,  described  hereafter)  and  four 
of  Machilis,  both  of  which  though  blind 
had  the  habits  of  their  felatives  the  Bristle- 
tails  and  Poduras,  also  five  specimens  of  the 
blind  Pseudo-scorpion,  [Chthoniiis  Pack- 
ardi  Hagen,  described  and  figured  in  the 
second  part)  and  two  specimens  of  a 
transparent  and  delicate  Psocus  with  small 
eyes  and  rudimentary  or  undeveloped 
wings.  The  last  is  perhaps  a  wanderer 
from  without,  but  the  three  former  are 
blind  and  colorless,  true  cave  forms.  The 
larger  cave  fly  {Anthomyia)  was  common 
about  the  ledges,,and  a  single  specimen  of 
Afiophthalmus  Menetriesii,  which  presents 
an  extreme  amount  of  variation,  was  dis- 
covered after  much  searching,  deeply 
hidden  in  a  crevice,  four  feet  above  the 
floor. 

Some  of  the  numerous  fragments  of 
wood  that  lay  scattered  about  the  chamber 
were  covered  with  thick  downy  masses  of 
brown  or  white  mould,  and  no  life  could 
be  found  upon  them.  The  greater  part 
were  however  dry  and  but  slightly  mouldy, 
and  upon  such  pieces  we  discovered  four 
specimens  of  a  Lathridiid  beetle,  {Cor- 
ticarid)  with  well-developed  eyes,  and 
not  differing  remarkably  from  other 
cellar-inhabiting  species  of  the  same  ge- 
nus.* 

At  noon  my  friend  left  me  and  returned 
to  the  hotel.  I  was  too  much  excited  to 
interrupt  this  my  first  acquaintance  with  a 
true  cave  fauna,  and  momentarily  expected 
to  find  a  new  beetle  or  to  make  some  other 
grand  discovery.  I  left  the  Rotunda  and 
proceeded  along  Audubon  Avenue  perhaps 


*  Packard's  list  of  wanderers  into  the  cave  does  not  include 
this  beetle.  He  mentions  {Am.  Nat.  v,  p.  286)  from 
neighboring  caves,  Bairisus  spretus^  Quedius fiilgidus.,  and 
two  other  Staphylinid  beetles,  probably  both  common 
Philonthi^  but  his  beautifully  executed  figures  are  rendered 
valueless  for  specific  determination  by  the  omission  of  the 
punctation  and  other  details.  Cope  also  names  three 
species  of  beetles  taken  within  the  mouth  of  Wyandotte  Cave 
in  Indiana,  Catops  n.  sp.  ?  Quedius  spelaus  Horn,  I.esieva 
n.  sp.  and  an  Aleocharid  allied  to  Tachyusa  (Am.  Nat. 
vi,  p.  413.). 


a  quarter  of  a  mile,  to  the  first  sharp  turn. 
Here  I  heard  water  dripping  at  the  summit 
of  a  long  hill  of  loose  rock  which  rose  be- 
fore me  to  the  roof  of  the  dome.  Up  this 
I  climbed  until  I  reached  the  spot  upon 
which  the  water  fell.  Most  of  it  sank  at 
once  between  the  rocks  and  disappeared, 
but  accumulations  of  sand  here  and  there 
retained  shallow  pools,  and  formed  tiny 
beaches  among  the  fallen  fragments.  The 
wet  sand  was  seen  at  the  first  glance  to  be 
covered  with  the  tracks  of  insects,  as  if  the 
hillside  swarmed  with  life.  And  in  fact 
crickets  {Raphidophora  subterranea  Scud.) 
and  their  young  were  quite  numerous  upon 
the  wet  stones,  although  they  were  congre- 
gated in  still  greater  numbers  upon  the 
side  walls  and  roof.  Almost  the  first  stone 
I  turned  uncovered  an  Anopthaltnus,  but  it 
fled  like  a  shadow  into  a  crevice  and  saved 
itself.  Three  or  four  others,  however, 
shortly  fell  into  my  clutches,  and  then 
during  an  hour's  hunt  I  could  find  no 
more.  My  movements  had,  I  suppose, 
frightened  the  rest,  and  caused  them  to 
seek  shelter  in  the  cavities  below.  I  took 
however  two  specimens  of  a  minute  blind 
spider  [Anthrobia)  which  were  running 
upon  the  sand.  I  next  turned  my  attention 
to  the  pools  of  water,  and  though  none  of 
them  were  larger  than  an  ordinary  wash- 
bowl, I  found  them  all  veritable  little 
aquaria,  well  stocked  with  the  Crustacean 
described  by  Packard  {Ccscidotea  stygia,  Fig. 
lo).  Some  of  the  pools  contained  twenty  or 
thirty  specimens  in  all  stages  of  growth. 
In  company  with  them  occurred  not  rarely 
a  leech,  or  possibly  worm,  of  very  slender 
form,  not  thicker  than  an  insect  pin,  but 
capable  of  extending  its  delicate  body 
to  a  length  of  two  inches.  Being  almost 
transparent  these  creatures  were  rendered 
visible  by  their  shadows  only. 

This  ended  the  day's  collecting.  I  re- 
turned to  the  hotel,  and  in  the  evening 
looked  over  my  specimens,  each  lot  of 
which  were  collected  separately  in  small 
vials  of  alcohol.  They  were  all  transferred 
to  fresh  vials  of  alcohol,  and  carefully 
cleaned  from  sand  and  other  impurities. 

The  following  day  we  resolved  to  visit 
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the  river  Styx,  which  is  at  the  lowest  level 
of  the  cave  and  about  three  miles  from  the 
entrance  by  the  route  usually  taken.  There 
is  however  another  route,  called  the  Cork- 
screw, which  cuts  off  two  and  a  half  miles 
of  this  distance,  but  is  a  very  narrow  and 
difficult  passage.  It  begins  in  the  upper 
level  near  the  Rotunda,  and  sinks  abruptly 
to  the  deepest  gallery  of  the  cave.  The 
first  part  of  the  descent,  through  an  almost 
vertical  well,  is  made  on  ladders,  and  the 
remainder  by  a  steep  declivity  over  rough 
rocks.  A  large  party  of  visitors  was  going 
by  the  long  route  to  the  end  of  the  cave, 
and  a  guide  was  to  be  sent  in  advance 
with  a  basket  of  provisions.  N.  and  I  de- 
cided to  take  advantage  of  this  arrange- 
ment, and  following  the  guide  "  Pete " 
down  the  Corkscrew,  after  a  short,  but 
somewhat  exciting  descent,  we  found  our- 
selves in  the  long  avenue  leading  to  the 
river,  which  we  reached  an  hour  in  ad- 
vance of  the  main  party. 

With  this  avenue  the  water  system  of 
the  cave  communicates  at  several  points, 
forming  pools  known  as  Lake  Lethe,  the 
River  Styx,  and  similar  Plutonic  appella- 
tions. The  floor  of  the  avenue  is  of  fine 
sand,  and  at  high  tide  the  water  rises  from 
forty  to  fifty  feet,  filling  it  nearly  to  the 
roof.  When  the  Green  River  rises  above 
a  certain  height  a  submarine  connection  is 
established  between  its  waters  and  those 
of  the  so-called  river  of  the  cave,  which 
then  rises  and  falls  with  the  water  outside. 
At  the  time  of  our  visit  the  flood  was  at 
its  usual  summer  ebb,  and  these  stygian 
pools  lay  in  motionless  tranquility,  their 
crystal  depths  undimmed,  and  their  glassy 
surfaces  unruffled  by  current  or  eddy. 

Arrived  at  the  point  where  the  River 
Styx  crosses  the  gallery,  we  found  Charon's 
boat  drawn  up  upon  the  sand,  and  deposit- 
ing our  burdens,  we  began  a  search  along 
shore  for  blind  fish  and  crawfish.  The 
forms  of  several  were  soon  seen  floating  like 
white  phantoms  in  the  almost  invisible 
water,  and  we  captured  with  an  insect  net 
several  small  specimens  of  both  species  of 
blind  fish,  Amblyopsis  and  Typ/ilichthys, 
which   resemble   each   other    closely,   but 


want  the  ventral  fin  in  the  latter  genus. 
We  took  also  good  specimens  of  the  cave 
crawfish  [Cajnbarus  pellucidus  Tellk.),  and 
in  addition  a  gigantic  female  of  Cambarus 
Bartonii,  the  common  crawfish  of  the 
Green  River,  but  which  has  quite  often 
been  found  in  the  cave  waters.  A  very 
unexpected  find  however  was  a  common 
frog.  He  was  res^ng  upon  the  sand,  not 
far  from  the  water,  and  was  somewhat 
emaciated,  and  apparently  much  discour- 
aged. A  fish  with  large  and  perfect  eyes, 
probably  a  darter,  showed  itself  in  one  of 
the  large  pools.  It  remained  for  some 
time  motionless  at  the  surface  of  the  water, 
within  easy  reach,  but  "  Pete "  missed  it 
with  the  net,  and  it  vanished  in  a  twink- 
ling, not  to  appear  again.  A  single  ^«^/i- 
thalmus,  found  running  on  the  sand,  was 
the  only  insect,  except  cfickets,  seen  here. 
When  therefore  the  party  arrived  we  de- 
cided to  accompany  them  farther.  We  em- 
barked with  them  in  one  of  the  boats,  and 
leaving  the  gallery  on  our  left,  pushed  under 
a  low,  wide  arch,  and  floated  for  half  a 
mile  in  an  aqueduct,  like  a  mammoth  sewer, 
over  water  thirty  or  forty  feet  deep.  The 
guides,  standing  up  in  the  bows,  propelled 
the  boats  by  pushing  with  their  paddles 
against  the  low  roof.  At  its  end,  the  river 
sinks  beneath  the  wall  of  rock,  but  another 
great  gallery  opens  here  at  the  side,  and 
another  system  of  halls  and  avenues  begins, 
the  farthest  point  of  which,  and  the  end  of 
the  "  long  route  "  is  still  a  walk  of  six  miles 
from  the  river.  We  landed  and  hurried  on 
before,  three  miles  farther  to  Washington's 
Hall,  a  chamber  of  the  largest  size,  and  for 
many  years  the  lunching  place  of  tourists. 
The  floor  of  the  hall  is  of  white  gypsum 
sand  strewn  with  fragments  of  the  same 
material.  The  larger  masses  of  gypsum 
afford  convenient  seats  and  tables  for  pic- 
nickers, and  are  strewn  about  with  chicken 
bones  and  bits  of  food.  The  accumulation 
of  such  rejectamenta  is  very  great,  to  be 
reckoned  perhaps  by  the  cart-load,  yet  not- 
withstanding the  presence  of  so  much  offal, 
kept  perpetually  moist  by  contact  with  the 
gypsum  sand,  not  the  slightest  taint  is  per- 
ceptible in  the  air  of  the  chamber,  only 
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at  close  quarters  the  recently  deposited 
morsels  give  off  a  peculiar  rancid  odor. 
As  before  in  the  Rotffnda  I  was  struck  with 
the  conviction  that  decay  in  the  cave  is  an 
exceedingly  slow  process,  accomplished 
mainly  through  the  agency  of  a  few  fungi.* 
Prof.  Tyndall  has  shown  that  in  the  pure 
atmosphere  of  the  Alps,  perishable  in- 
fusions of  meat  and  vegetables  remain  un- 
changed for  an  indefinite  length  of  time.f 
May  it  not  be  that  the  equally  pure  and 
bracing  air  of  these  caverns  is  likewise  com- 
paratively free  from  the  germs  of  Bacteria, 
Vibrios  and  other  agents  of  putrefaction 
and  fermentation  ?  It  has  been  asserted 
by  the  guides,  that  meat  hung  up  '^  at  the 
mouth  of  the  cave  "  will  keep  fresh  a  long 
time. J  But  if  Bacteria  are  absent,  other 
scavengers  in  abundance  attack  this  food 
material.  I  found  it  swarming  with  the 
larvae  of  Adelops  and  the  maggots  of  a 
small  fly  {Fhora).  The  imagos  of  the 
beetle,  and  puparia  of  the  fly  were  also 
present  in  countless  numbers.  The  adult 
beetles  were  very  agile,  and  on  being  dis- 
turbed when  gathered  in  a  cluster  about  a 
bit  of  meat,  they  scattered  in  every  direc- 
tion over  the  sand,  so  that  it  was  diffi- 
cult to  pick  them  up  rapidly.  I  found  the 
best  method  to  be  to  throw  the  lump  with 
Adelops  clinging  to  it  on  to  a  handkerchief. 
The  beetles  then  hid  in  the  folds  of  the 
cloth  and  could  be  picked  up  by  a  quill 
passed  through  the  cork  of  the  collecting 
bottle.  In  this  way  we  secured  several 
hundred  specimens  in  a  few  minutes.  To 
secure  a  good  supply  of  larvae  it  was  suffici- 
ent to  tie  up  in  a  cloth  one  or  two  small 
fragments  of  chicken  bone  crowded  with  in- 
sects. These  unfortunately  remained  for- 
gotten in  my  collecting  sack,  until  after  my 
return  home  a  week  later,  when   I   found 

*  The  fungi  of  our  caves  have  not  as  far  as  I  know  been 
studied.  Two  species  have  been  identified  by  Dr.  Farlow 
from  the  Mammoth  Cave,  Ozonium  auricomum  Link,  the 
mycelium  of  an  unknown  fungus,  and  Stemonitis  ferruginea^ 
also  immature.  A  list  by  Pokorny  of  fungi  from  the  Adelsberg 
and  Lueg  caverns,  (Germany)  extracted  from  Dr.  Ad. 
Schmidt's  "  Die  Grotten  und  floehlen  von  Adelsberg,"  Wien, 
1854,  and  kindly  sent  me  by  Dr.  Hagen,  enumerates  nineteen 
species,  all  found  above  ground,  and  originating,  as  Pokorny 
thinks,  from  spores  introduced  from  without  on  wood. 

t  For  an  account  of  these  experiments  see  Popular  Science 
Monthly_  for  Feb.,  1878. 

X  During  the  summer  months,  when  the  temperature  out- 
side is  higher  than  that  of  the  cave,  (59''  F.)  a  strong  current 
of  air  flows  out  of  its  mouth.  The  in-coming  supply  is  said  to 
be  by  filtration  through  the  rocks,  in  which  case  it  would  be 
very  probably  freed  of  floating  germs. 


and  examined  them  They  were  much 
crushed,  and  the  larvae  all  dead,  but  of 
twenty  or  more  adult  Adelops  which  ad- 
hered to  the  lumps,  and  had  been  im- 
prisoned with  them,  two  were  still  alive. 
Both  however  died  after  another  week's 
confinement.  Some  of  the  puparia  of  the 
fly  were  also  uninjured,  and  in  a  few  days 
several  perfect  Phoras  made  their  appear- 
ance from  them.  Three  or  four  living 
mites  {Acarus)  end  a  very  minute  Psocid, 
{Atropos  divinatoria  Muell.)  possessing  eye- 
spots  and  undeveloped  wings  were  also 
found  upon  the  lumps. 

Washington's  Hall  was  said  to  be  a  good 
locality  for  Anophthalmus,  but  we  found 
only  a  few  specimens  under  flat  pieces  of 
gypsum.  The  party  of  sight-seers  had  in 
the  meantime  gone  on  to.  the  end  of  the 
cave,  and  a  few  minutes  before  their  return 
"  Pete,"  who  remained  behind  with  us,  pro- 
posed to  take  us  to  a  place  where  plenty  of 
Anophthalmi  could  be  found.  He  then 
led  us  back  a  short  distance  to  a  passage 
called  Martha's  Vineyard.  Here  the  rocks 
are  damp,  with  some  dripping  springs  and 
one  quite  large  pool  known  as  Hebe's 
Spring.  This  locality  did  not  disappoint 
our  expectations.  It  is  one  of  the  best  in 
the  cave,  but  as  we  had  but  a  few  minutes 
time,  we  were  obliged  to  hurry  over  the 
ground  and  could  delay  but  a  few  mo- 
ments in  one  place.  The  guide  constantly 
moving  on,  called  back  to  us  that  it  was 
dangerous  to  fall  behind.  At  Hebe's  Spring 
the  repairing  of  a  stairway  left  the  timbers 
of  the  former  structure  scattered  about, 
and  under  these,  Afiophthalmus  Tellkampfii 
and  A.  Menetriesii  were  common,the  former 
much  more  abundant  than  the  latter  how- 
ever. I  found  here  under  a  piece  of  wood 
lying  on  sand  a  specimen  of  a  larva  which 
agrees  perfectly  with  Packard's  figure  of 
that  of  A.  Tellkampfii*  We  also  secured 
two  specimens  of  Phrixis  lojigtpes,  (Fig.  9) 
the  blind  Phalangid  spider  or  Harvestman 
described  by  Cope.f  With  a  little  more 
time  at  our  disposal,  I  feel  sure  that  the  • 
pupa  of  Anophthalmus  would  have  been 
found  at  this  spring,  as  many  of  the  imagos 

*  Am.  Naturalist, Vol.  x,  pi.  II.      +  Ibid,  vi,  p.  421. 
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taken  here  were  quite  fresh.  The  pupa  has 
however  already  been  figured  by  Packard  in 
his  paper  on  the  beetles  of  the  cave.  While 
I  devoted  myself  to  hunting  under  stones 
and  boards  for  other  insects,  taking  only 
an  occasional  specimen  of  Anophthalmus, 
"  Pete  "  and  N.  were  capturing  numbers 
of  the  latter,  all  of  them  resting  in  exposed 
places  upon  the  side  walls,  where  it  was 
quite  damp,  and  usually  several  feet  from 
the  floor.  They  were  not  at  all  difficult  to 
find  or  to  capture,  and  we  took  about  thirty 
specimens  while  rapidly  passing  over  the 
first  half  mile  of  our  route  back  to  the  river. 

The  party  overtook  us  soon  after  we 
reached  the  boats,  and  without  making 
any  further  stops  we  hurried  back,  reaching 
the  mouth  of  the  cave  at  8  o'clock  p.m. 

I  intended  to  return  to  Hebe's  Spring  on 
the  following  day,  as  our  examination  of 
this  locality  was  entirely  insufficient,  half 
of  the  day  being  consumed  on  the  journey 
there  and  back.  This  however  proved  my 
last  collecting  in  the  cave,  for  on  reaching 
the  hotel  I  found  a  message  summoning 
me  home. 

In  examining  the  results  of  my  two  days' 
collecting  I  find  in  forty  specimens  of 
Anophthalmus  Tellka7npfii  but  little  varia- 
tion. Of  twelve  A.  Menctriesii,  three 
show  considerable  variation  in  size  and 
form,  and  one  is  plainly  pubescent.  An 
undoubtedly  new  species  of  this  genus  has 
been  detected  among  specimens  of  the 
latter  species,  which  I  have  named  A. 
interstitialis*  A  small  mite  {Acarus ?)  in- 
fests the  bodies  of  the  Anophthalmi.  While 
studying  the  larva  of  Adelops,  and  observ- 
ing the  action  of  the  muscular  lobes  that 
close  the  rectum  at  the  end  of  the  anal  tube, 
by  pressure  I  succeeded  in  expelling  the 
foeces  in  ovoidal  masses,  and  along  with 
them  several  thread-like  bodies,  curved  in 
the  shape  of  a  fish-hook  and  pointed  at 
the  ends.  Under  a  magnifying  power  of 
250  diameters  they  appear  to  be  filled 
with  granules,  and  are  thicker  and  shorter 
than  Trichina  spiralis.  I  suspect  that  they 
are  intestinal  worms. 

[To  be  continued.'] 
*  A  description  of  it  will  be  found  in  the  Descriptive  columns 
of  this  number. — Ed. 


SOME  REMARKS  ON  FUNGI  CONSIDERED  AS 
INSECTICIDES. 

BY    PROF.    \V.    H.    SEAMAN,   WASHINGTON,    D.  C. 

An  article  has  recently  appeared  in  the 
Canadian  Entomologist  for  June  last  from 
the  pen  of  Dr.  H.  A.  Hagen,  in  which  it  is 
proposed  to  propagate  certain  parasitic  and 
other  fungi  to  destroy  insects  injurious  to 
Agriculturists.  The  success  of  this  novel 
remedy  depends  on  the  genetic  connection 
alleged  to  exist  between  the  fly  fungus, 
"  common  mould,"  the  yeast  fungus,  and  a 
small  water  plant  known  only  to  profes- 
sional botanists.  What  this  latter  may  be 
is  altogether  left  to  conjecture.  The  con- 
nection is  vouched  for  by  Dr.  Bail  of 
Prussia,  whose  experiments  cover  more  than 
a  dozen  years,  but  whose  views  are  "  not 
accepted  by  prominent  botanists." 

It  is  unfortunate  for  students  of  fungi 
that  the  names  of  the  above  plants  are  not 
given  with  more  precision,  "  common 
mould"  and  ".a  small  water  plant  known 
only  to  professional  botanists  "  are  not  suf- 
ficiently definite  terms  to  inspire  confidence 
in  the  investigations  on  which  the  new 
remedy  is  founded. 

The  word  mould  in  popular  language  is 
applied  to  many  species  of  cryptogamous 
plants  that  differ  widely  in  character,  and 
have  no  genetic  connection  with  each 
other.  The  mould  on  paper  on  damp  \\;alls, 
is  usually  a  Chaetomium,  that  on  pea  leaves 
is  an  Erysiphe,  both  of  which  bear  their 
spores  in  little  capsules,  or  asci.  The 
mould  on  fermenting  liquors  is  at  first  some 
Torula,  which  Pasteur  has  shown  is  inti- 
mately connected  with  the  process  of  fer- 
mentation. It  consists  of  single  cells  that 
propagate  by  budding,  and  it  is  not  yet 
demonstrated  that  they  increase  in  any 
other  manner.  It  is  to  this  plant  the  names 
of  "  yeast  fungus,"  **  vinegar  plant,"  etc.  are 
given.  When  the  Torulas  have  exhausted 
the  sugar,  other  species  of  moulds,  as  As- 
pergillus and  Penicillium  appear  to  com- 
plete the  decomposition  of  the  fluid.  Again, 
the  moulds  composed  of  masses  of  white 
threads  that  appear  in  cellars  on  damp 
wood,  etc.  are  not  perfect  fungi  at  all,  but 
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are  the  first  stages  in  the  growth  of  toad- 
stools, that  is,  Agarici  and  Polypori. 

Which  of  the  above  Dr.  Hagen  would 
have  us  believe  grows  from  the  fly  fungus 
it  is  difficult  to  say.  The  fly  fungus  is  a 
species  of  the  genus  Saprolegnia,  formerly 
called  Sporondonema,  Empusa,  or  Achlya. 
It  consists  of  short  jointed  threads,  two  to 
five  millimeters  long,  growing  from  the  body 
of  flies,  usually  in  Autumn.  These  threads 
enlarge  in  the  outer  end  or  last  joint,  which 
becomes  filled  with  swarm  spores  that  as 
soon  as  mature  burst  their  envelope,  move 
about  for  a  few  hours,  then  come  to  rest, 
generally  near  the  parent  filament  and  im- 
mediately begin  to  grow.  It  has  been 
asserted  hy  some  authors  that  this  plant  is 
identical  with  the  fish  fungus,  which  de- 
stroys eggs  and  young  fish  in  fish-breeding 
establishments.  Other  writers  make  sev- 
eral species  in  this  class  of  fungi,  dependent 
on  variations  in  the  form  of  the  filaments 
and  peculiarities  of  the  sexual  organs. 
The  sexual  characteristics  of  the  Saproleg- 
niese  connect  them  more  closely  with  Pero- 
nospora  or  the  rusts,  such  as  cause  the 
potato  disease,  than  with  any  other  class 
of  fungi,  but  no  one  but  Dr.  Bail  has  yet 
suggested  a  specific  relation  between  them. 

We  fear  the  observations  of  Dr.  Bail 
have  not  been  made  with  such  care  as  to 
compel  full  credence.  Dollinger  and  Drys- 
dale  have  shown  that  the  microscopic 
monad  has  a  cycle  of  growth  as  definite 
and  unvarying  as  any  quadruped,  and  fungi, 
in  all  their  wonderful  varieties  of  fructifi- 
cation, do  not  pass  certain  well  marked 
limits  of  modification.  The  spores  of  Sa- 
prolegniese  and  of  numerous  moulds  are 
continually  floating  in  the  air  in  larger  or 
smaller  numbers  according  to  the  season, 
and  their  development  depends  upon  nice 
conditions  of  temperature  and  moisture 
that  man  cannot  control.  Supposing  it 
were  possible  to  find  a  parasitic  fungus  to 
attack  the  grasshopper,  the  conditions  of 
its  growth  must  be  provided,  and  we  appre- 
hend this  would  be  impossible. 

The  rarity  of  epidemics  of  fungi  shows 
how  seldom  all  circumstances  combine  with 
sufficient  nicety  to  allow  an  injurious  de- 


velopment. The  "pebrine"  of  the  silk- 
worm must  be  regarded  as  the  result  of  en- 
feeblement  of  the  constitution  of  the  worms 
caused  by  an  artificial  life.  But  Dr.  Bail  is 
not  alone  in  his  views  with  regard  to  the 
polymorphic  development  of  microscopic 
spores.  Metcalfe  Johnson  in  the  Monthly 
Microscopical  Journal  of  187 1,  vol.  6,  p. 
217,  describes  with  what  appears  to  be 
irrefragible  precision  and  fullness  of  detail, 
the  development  of  moss  (a  mnium)  from 
monads.  This  is  only  one  of  several  state- 
ments affirming  polymorphic  development, 
which  do  not  yet  receive  much  attention, 
because  of  a  conviction  in  the  minds  of 
accurate  students,  that  many  of  them  assert 
positively,  what  is  yet  doubtful,  as  regards 
the  extent  oi  variation.  It  often  happens 
that  one  species  of  fungus  grows  on  another 
without  any  but  an  accidental  local  relation 
between  the  two,  and  it  is  in  this  way  so 
easy  to  be  mistaken,  that  nothing  but  the 
most  careful  and  repeated  observation  will 
establish  a  genetic  connection  between 
forms  so  remote  from  each  other  in  charac- 
ter, as  saprolegnia  and  yeast,  and  it  is  cer- 
tain that  these  observations  are  yet  to  be 
made. 


TWO  VALUABLE  INSECTICIDES. 
London  Purple.* 

This  powder  is  obtained  in  the  follow- 
ing manner  in  the  manufacture  of  aniline 
dyes.  Crude  coal-oil  is  distilled  to  pro- 
duce benzole.  This  is  mixed  with  nitric 
acid  and  forms  nitro-benzole.  Iron  filings 
are  then  used  to  produce  nascent  hydro- 
gen with  the  excess  of  nitric  acid  in  the 
benzole.  When  distilled,  aniline  results  : 
to  this  arsenic  acid,  to  give  an  atom  of 
oxygen  which  produces  rose  aniline,  and 
quicklime  are  added  to  absorb  the  arsenic. 
The  residuum  which  is  obtained  by  filtra- 
tion or  settling  is  what  has  been  denomi- 
nated "  London  Purple,"  the  sediment 
being  dried,  powdered,  and  finely  bolted. 
The  powder  is,  therefore,  composed  of  lime 
and  arsenious  acid,  with  about  25  per  cent. 
of  carbonaceous  matter  which    surrounds 


*  From  advance  sheets  of  Bulletin  No.  3  of  the  U.  S.  Ento- 
mological Commission,  by  C.  V.  Riley. 
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every  atom.  Experiments  which  I  made 
with  it  in  1878  impressed  me  favorably 
with  this  powder  as  an  insecticide,  and  its 
use  on  the  Colorado  potato-beetle  by  Pro- 
fessors Budd  and  Bessey,  of  the  Iowa 
Agricultural  College,  proved  highly  satis- 
factory. I  was,  therefore,  quite  anxious 
to  test  its  effect  on  the  Cotton-Worm  in  the 
field  on  a  large  scale,  and  in  the  winter  of 
1878-79  induced  the  manufacturers  to  send 
a  large  quantity  for  this  purpose  to  the 
Department  of  Agriculture.  The  analysis* 
made  of  it  by  Professor  Collier,  the  chem- 
ist of  the  Department,  showed  it  to  contain  : 

Per  cent. 

Rose  aniline 12.46 

Arsenic  acid 43-65 

Lime 21.82 

Insoluble  residue ^ 14-57 

Iron  oxide 1.16 

Water 2.27 

Loss 4.07 


100.00 
Through  the  liberality  of  the  manufac- 
turers, Messrs.  Hemingway  &  Co.,  a  num- 
ber of  barrels  of  this  powder  were  placed 
at  my  disposal  the  past  season  and  distri- 
buted to  various  observers  and  agents  in 
Georgia,  Alabama,  and  Texas.  Early  in 
the  spring  Mr.  A.  R.  Whitney,  of  Franklin 
Grove,  Illinois,  found  it  to  be  a  perfect 
antidote  to  the  canker-worms  which  had 
not  been  prevented  from  ascending  his* 
apple-trees,  and  the  experiments  of  those 
whom  I  had  intrusted  to  make  them  on  the 
Cotton-Worm,  as  well  as  those  made  under 
my  own  supervision,  all  showed  that  its 
effects  are  fully  equal  to  those  of  Paris 
green.  Like  the  latter  it  kills  the  worms  ■ 
quickly  and  does  not  injure  the  plants,  if 
not  applied  in  too  great  a  quantity. 
Farther,  it  also  colors  the  ingredients  so  as 
to  prevent  their  being  mistaken  for  harm- 
less material.  Finally,  its  cheap  price 
removes  the  temptation  to  adulterate  the 
poison,  as  every  adulteration  would  prove 
more  expensive  than  the  genuine  article. 
It  is  even  superior  to  Paris  green,  as, 
owing  to  its  more  finely-powdered  condi- 
tion, it  can  be  more  thoroughly  mixed 
with  other  ingredients  and  used  in  smaller 
proportion.     Experiments  on  a  large  scale 

*  Ordinarily  the     Rose  aniline  has  mixed  with    it  a  little 
ulmic  acid,  and  an  increase  of  2  per  cent,  of  arsenic  acid. 


have  been  made  with  the  dry  application 
at  the  rate  of  2  lbs.  to  18  lbs.  of  diluents, 
also  at  the  rates  of  i,  i,  i,  and  i  lb.  to  18 
of  the  diluents.  The  last  proved  only 
partially  effectual,  and  in  no  case  were  the 
plants  injured  or  the  leaves  even  burned. 
In  all  but  the  last  case  the  worms  were 
effectually  killed,  but  as  the  mixture,  at 
the  rate  of  i  lb.  was  applied  with  greater 
care  and  regularity  than  is  generally  had 
on  a  large  scale,  and  also  in  very  dry 
weather,  the  proportion  of  i  lb.  to  18  of 
the  diluents  is  most  to  be  recommended. 
All  higher  proportions  are  simply  waste  of 
the  material. 

Like  Paris  green,  it  is  not  soluble,*  but 
is  much  easier  kept  suspended  in  water 
than  the  former.  If  applied  in  this  way 
some  care  has  to  be  taken  in  stirring  it  in 
the  water,  as  it  has  a  tendency  to  form 
lumps,  owing  to  its  finely-powdered  con- 
dition. Experiments  on  a  large  scale  with 
this  material  diluted  in  water  gave  the  fol- 
lowing results  :  When  used  in  the  same 
proportion  as  Paris  green,  namely,  i  lb.  of 
the  poison  to  about  40  gallons  of  water, 
one  experimenter  reports  that  the  leaves 
were  slightly  crisped,  while  four  others  re- 
port a  perfect  success,  and  no  injury 
whatever  to  the  plant.  Experiments  by 
myself  and  Mr.  Schwarz  showed  that 
when  applied  in  the  proportion  mentioned 
and  thoroughly  stirred  up  in  the  water  the 
leaves  were  partly  crisped,  though  by  no 
means  so  much  as  by  arsenic,  even  when 
applied  in  weaker  solution.  When  used 
in  smaller  proportion,  or  at  the  rate  of  f  or  ^ 
lb.  to  40  gallons  of  water,  it  did  not  burn 
the  leaves  and  still  proved  effectual  in  de- 
stroying the  worms.  Repeated  experi- 
ments on  a  smaller  scale  confirmed  these 
results  obtained  on  large  fields,  and  also 
showed  that  the  proportion  may  be  still 
farther  reduced,  and  when  applied  with 
great  care  and  in  very  dry  weather  i  lb.  to 
40  gallons  will  kill.  Still  farther  reduction 
in  the  proportion  of  the  powder  used  gave 
negative  results.  I  would,  therefore,  re- 
commend the  use  of  i  lb.  of  this  powder  to 
from  50  to  55  gallons  of  water  as  the  pro- 

*  The  manufacturer-;  can  render  about  13  per  cent,   of  it 

soluble  if  desired. 
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portion  most  likely  to  give  general  satisfac- 
tion by  effectually  destroying  the  worms 
without  injuring  the  plants. 

All  that  has  been  said  under  the  head 
of  Paris  green  as  to  the  desirability  of 
adding  a  small  quantity  of  flour  or  other 
substance  to  give  adhesiveness  to  the  liquid 
will  hold  equally  true  of  London  purple, 
but  the  latter  has  in  many  respects  a  great 
advantage  over  the  former,  especially  in 
its  greater  cheapness,  being  a  mere  refuse 
which,  from  its  poisonous  nature,  was  a 
drug  to  the  manufacturers  and  had  to  be 
gotten  rid  of  by  being  dumped  long  dis- 
tances out  at  sea.  This  substance  can  be 
put  upon  the  market  at  the  bare  cost  of 
transportation.  It  can  be  sold  in  New 
York  at  the  low  rate  of  6  cents  per  lb.,  and 
there  is  no  reason  why  it  should  not  be 
obtained  at  any  of  the  large  shipping  points 
in  the  South  at  figures  ranging  between  7 
and  10  cents  a  pound.  This  means  virtu- 
ally that  the  cost  of  destroying  the  worms 
by  this  powder  is  reduced  to  such  a  mini- 
mum as  to  depend  mainly  on  the  labor 
and  the  other  ingredients  or  diluents  em- 
ployed ;  in  other  words,  that,  while  the 
planters,  as  heretofore,  were  obliged  to  pay 
as  much  as  $1  for  the  first  cost  of  the 
active  poison  needed  for  one  acre,  and 
never  less  than  15  cents,  he  may  now  ob- 
tain it  for  from  3  to  5  cents. 

London  purple  has  this  farther  advan- 
tage over  other  arsenical  compounds 
hitherto  employed  :  Its  finely-pulverized 
condition  seems  to  give  it  such  penetrating 
power  that,  when  used  in  liquid,  it  tints 
the  leaves  so  that  cotton  treated  with  it  is 
readily  distinguished  at  a  distance,  the 
general  effect  being  quite  marked  as  com- 
pai;ed  with  any  of  the  other  poisons  simi- 
larly applied.  It  seems  also  to  be  more 
effectually  absorbed  into  the  substance  of 
the  leaf,  and  is  therefore  more  persistent. 
At  the  same  time  experience  shows  that  it 
does  not  injure  the  squares  any  more  than 
Paris  green. 

Pyrethrum  Powder. 

The  insecticide  and  insectifuge  qualities 
of  the  dried  and  finely-powdered  flower- 
heads    of  different   species  of  Pyrethrum, 


and  the  harmlessness  of  the  powder  to 
man,  to  other  animals,  and  to  plants,  have 
long  since  been  known.  Used  against 
various  household  pests  under  the  names 
"  Persian  Insect  Powder  "  or  "  Dalmatian 
Insect  Powder,"  it  has  hitherto  been  put 
up  in  small  bottles  or  packages  and  sold 
at  such  high  prices  as  to  preclude  the  idea 
of  using  it  on  a  large  scale  in  the  field. 
The  so-called  Persian  Powder  is  made 
from  the  flowers  of  Pyrethrum  carneum  and 
P.  roseum,  while  that  from  P.  cinerarice- 
foHum,  a  native  of  Dalmatia,  Herzegovina, 
and  Montenegro,  is  more  generally  known 
as  Dalmatian  Powder.  Some  interesting 
experiments  made  during  the  past  year  on 
different  insects  by  Mr.  William  Saunders, 
of  London,  Ontario,  show  that  the  use  of 
this  powder  may  be  satisfactorily  extended 
beyond  the  household,  while  a  series  which 
I  made  in  the  summer  of  1878  with  the 
same  powder  on  the  Cotton-Worm  showed 
it  to  have  striking  destructive  powers,  the 
slightest  puff  of  the  powder  causing  certain 
death  and  the  almost  instant  dropping  of 
the  worm  from  the  plant.  Repeated  on  a 
still  more  extensive  scale  the  present  year 
at  Columbus,  Tex.,  the  powder  proved 
equally  satisfactory  in  the  field. 

Here,  then,  we  have  a  remedy  far  ex- 
ceeding any  other  so  far  known  in  efficacy 
and  harmlessness  to  man  and  plant,  and 
the  only  question  in  my  mind  has  been 
to  reduce  its  cost.  There  was  some  hope 
of  doing  this  by  ascertaining  the  destruc- 
tive principle,  and  it  is  to  Prof.  E.  W. 
Hilgard,  of  the  University  of  California, 
that  we  owe  the  first  accurate  determina- 
tion of  the  same.  The  following  extract 
from  a  letter  received  from  Professor  Hil- 
gard last  September  indicates  the  results 
of  some  of  his  experiments  : 

Dear  Sir  :  Yours  of  22d  is  to  hand.  I  have 
had  Milco's  product  in  hand  for  some  time,  and 
have  tried  it  on  various  bugs  both  in  powder  and 
infusion.  To  understand  the  best  manner  of 
using  it  in  each  case,  it  must  be  kept  in  mind  : 

1.  That  the  active  substance  is  a  volatile  oil. 

2.  That  said  oil,  under  the  influence  of  air, 
not  only  volatilizes,  but  is  also  oxidized,  and 
thereby  converted  into  an  inert  resin. 

It  follows  from  i,    that  the   pyrethrum   is  at  a 

disadvantage  when  used  in  the  shape  of  powder 

j    in  the  open  air,  especially  when  the  wind  blows  ; 

1    from  2,  that  it  is  of  the  greatest  importance  that 
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the  substance  should  be  fresh,  or  should  have 
been  kept  tightly  packed,  for  the  same  reason 
that  hops  must  be  similarly  treated. 

Hence  I  find  that  Milco's  fresh  powder  is  of 
greater  efficacy  than  the  best  imported,  although 
some  of  the  latter  contains  twice  as  much  matter 
soluble  in  ether  ;  but  the  extract  from  the  "  bu- 
hach  "  is  a  clear  greenish  oil,  while  that  from  im- 
ported powder,  and  especially  that  from  "Lyon's 
magnetic" — ground-up  refuse,  stems,  etc.,  as  I 
take  it— is  dark  and  thickish,  ox  almost  dry  and 
crumbly. 

Like  all  volatile  oils,  the  essence  of  pyrethrum 
is  soluble  in  water  to  some  extent,  and  the  tea 
from  the  flowers,  and  to  a  less  extent  that  from 
the  flower-stems  and  leaves,  is  a  valuable  and 
convenient  insecticide  for  use  in  the  open  air, 
provided  that  it  is  used  at  times  when  it  will  not 
evaporate  too  rapidly,  and  that  it  is  applied  in 
the  shape  of  spray,  whose  globules  will  reach  the 
insect  despite  of  its  water-shedding  surfaces, hairs, 
etc.  Thus  applied,  I  find  that  it  will  even  pene- 
trate the  armor  of  the  red  scale  bug— or  rather, 
perhaps,  get  under  it— so  that  the  bug  falls  off 
dead,  in  a  day  or  two.  The  hairy  aphides  are 
the  most  troublesome,  and  require  a  strong  tea 
of  the  flowers,  atomized.  The  diluted  alcoholic 
solution  can,  of  course,  be  made  as  strong  as 
you  please,  and  will  kill  an3rthing  entomological. 

Some  persons  have  tried  the  decoction,  and 
have  of  course  failed,  as  the  oil  is  dissipated  by 
boiling. 

My  own  experiments  and  those  of  Pro- 
fessor Hilgard  were  made  with  the  powder 
from  plants  grown  in  California  by  Mr. 
G.  N.  Milco,  of  Stockton,  and  this  powder, 
when  used  fresh,  I  have  found  to  be  more 
powerful  than  the  imported  kinds.  Mr. 
Milco,  a  native  of  Dalmatia,  has  been  cul- 
tivating the  F.  ci7iera7-i(zfoliitin  in  Cali- 
fornia in  constantly  increasing  area  for  the 
past  three'years,  and  deserves  great  credit 
for  his  efforts  in  introducing  it.  The 
California  product  is  put  upon  the  market 
in  neat  bottles  and  packages  under  the 
nam.e  of  "  Buhach,"  and  I  am  under  obli- 
gations to  Mr.  Milco  for  the  liberal  supply 
which  he  has  placed  at  my  disposal  free  of 
cost,  wherewith  to  carry  on  my  experi- 
ments. Before  considering  the  cost  of 
using  this  insecticide  in  the  cotton-field  it 
will  be  well  to  summarize  the  results  of 
these  experiments. 

Pure  Pyrethrum  powder,  mixed  with  a 
small  quantity  of  finely-powdered  rosin, 
was  applied  to  the  under-side  of  the  leaves 
by  means  of  a  small  pair  of  bellows.  Tak- 
ing advantage  of  the  direction  of  the  wind, 
and  using  the  bellows  freely,  all  the  upper 
leaves  of  the  plants  were  found  to  be  well 
powdered,  and  consequently  almost  all  the 


worms  upon  these  leaves  received  at  least 
some  particles.  The  smaller  worms  died 
in  convulsions  in  from  lo  to  20  minutes, 
according  to  their  size,  and  to  the  quantity 
of  powder  they  had  received.  Larger 
worms  soon  became  uneasy,  and  finally 
fell  to  the  ground,  where  they  invariably 
died  in  from  5  to  24  hours. 

Every  attempt  to  restock  with  worms  a 
freshly-powdered  plant  failed.  They  evi- 
dently do  not  like  the  smell  of  the  powder, 
and  throw  themselves  from  the  leaves  until 
they  either  fall  to  the  ground  or  reach  a 
leaf  which  has  not  been  powdered. 

Diluted  with  flour  in  varying  proportions 
from  one  part  of  each  tip  to  one  part  of 
Pyrethrum  and  ten  of  flour,  it  produced 
equally  good  results  as  when  pure.  Mixed 
with  16  parts  of  flour,  it  proved  at  first  in- 
sufficient, but  upon  being  kept  in  a  tight 
glass  jar  for  two  weeks,  it  evidently  gained 
in  power,  for  it  then  proved  almost  as 
effectual  as  the  stronger  mixtures.  The 
powder  can  be  successfully  sifted  on  the 
plants  during  cloudy  days  or  during  the 
evening  when  the  worms  are  on  the  upper 
side  of  the  leaves.  On  sunny  days,  or 
when  the  worms  are  just  hatched,  it  is 
more  necessary  to  apply  it  to  the  under 
side  of  the  leaves,  as  it  acts  only  when 
coming  in  actual  contact  with  the  worms. 
A  strong  decoction  of  the  powder  applied 
to  the  leaves  produced  no  effect  ;  nor  did 
the  worms  appear  to  suffer  from  eating 
leaves  thoroughly  soaked  with  this  decoc- 
tion. 

An  alcoholic  extract  of  the  powder, 
diluted  with  water  at  the  rate  of  one  part 
of  the  extract  to  15  of  water,  and  sprayed 
on  the  leaves,  kills  the  worms  that  have 
come  in  contact  with  the  solution  in  a  few 
minutes.  The  mixture  in  the  proportion 
of  one  part  of  the  extract  to  20  parts  of 
water  was  equally  efficacious,  and  even  at 
the  rate  of  i  to  40  it  killed  two-thirds  of 
the  worms  upon  which  it  was  sprayed  in 
15  or  20  minutes,  and  the  remainder  were 
subsequently  disabled.  In  still  weaker 
solution  or  at  the  rate  of  i  to  50  it  loses  in 
efficacy,  but  still  kills  some  of  the  worms 
and  disables  others.     I  confidently  recom- 
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mend,  therefore,  the  alcoholic  extract  of 
Pyrethrum,  diluted  at  the  rate  of  i  part  of 
the  extract  to  40  parts  of  water,  and 
sprayed  .upon  the  plants,  as  an  effectual 
remedy  against  the  worm. 

The  extract  is  easily  obtained  by  taking 
a  flask  fitted  with  a  cork  and  a  long  and 
vertical  glass  tube.  Into  this  flask  the 
alcohol  and  Pyrethrum  is  introduced  and 
heated  over  a  steam  tank  or  other  moderate 
heat.  The  distillate,  condensing  in  the 
vertical  tube,  runs  back,  and,  at  the  end  of 
an  hour  or  two  the  alcohol  may  be  drained 
off  and  the  extract  is  ready  for  use. 

Let  us  now  briefly  consider  the  approxi- 
mate cost  of  using  this  material  at  present 
figures.  The  powder  is  now  selling  in 
California  at  wholesale,  in  8-lb.  packages, 
at  $1.25  per  lb.  ;  but  from  facts  kindly 
communicated  by  Mr.  Milco,  it  appears 
that  he  has  raised  as  much  as  647  lbs.  to 
the  acre,  and  that  the  cost  of  production, 
milling,  etc.,  on  a  large  scale,  need  not  ex- 
ceed 6  to  7  cents  per  lb.,  because  in  the 
experiments  attending  the  introduction  of 
the  plant  many  obstacles  and  expenses  in- 
cident to  new  enterprises  have  had  to  be 
met.  The  plant  is  wonderfully  free  from 
insect  enemies  and  blooms  all  through 
the  summer,  and  there  seems  no  good 
reason  why  it  should  not  grow  in  most  of 
the  Southern  States. 

Carefully  estimating  from  the  results  of 
experiments  made,  it  will  require  about 
one  and  three-quarter  pounds  of  the  Pyre- 
thrum powder  to  go  over  an  acre  of  cotton 
at  medium  height  ;  in  other  words,  that 
quantity  of  Pyrethrum  to  20  lbs.  of  flour  or 
other  diluents  will  answer  the  purpose. 
Such  being  the  case,  the  question  as  to 
whether  the  Pyrethrum  can  be  used  as  a 
substitute  for  Paris  green,  London  purple, 
and  other  arsenical  powders  resolves  itself 
in  one  of  relative  market  price,  and  if  Mr. 
Milco's  estimates  are  warranted — and  no 
one  in  the  country  is  better  able  to  state 
the  facts  or  give  the  figures  on  the  subject — 
the  Pyrethrum  may  be  produced  as  cheaply 
as  even  London  purple.  It  is  a  question 
which  future  experience  alone  can  deter- 
mine, but  that  the  prospects  are  encourag- 


ing there  can  be  no  question,  and  it  is 
highly  probable  that  the  planter  in  the  fu- 
ture will  make  it  a  rule  to  grow  a  patch  or 
a  few  rows  of  this  most  useful  plant  as  a 
ready  means  wherewith  to  protect  his  crop 
from  the  worm  whenever  the  occasion  for 
so  doing  presents  itself. 

So  far  as  experiments  have  been  made 
there  would  seem  to  be  a  decided  advan- 
tage in  point  of  economy  in  the  use  of  the 
crude  powder,  since,  in  the  ordinary  meth- 
ods of  spraying,  40  gallons  of  liquid  are 
required  for  an  acre,  and  to  produce  this 
amount  of  diluted  extract  of  Pyrethrum  at 
the  above  figures  would  require  alDOUt  six 
pounds  of  powder.  This  diluted  extract 
has  the  advantage,  however,  over  every 
other  liquid  so  far  used  that  it  contains  no 
solid  and  obstructing  particles.  It  may, 
therefore,  doubtless  be  used  in  a  much  finer 
spray  than  any  of  the  other  poisons. 

Intelligence  in  Ants. — Whilst  weed- 
ing in  the  garden  last  August,  I  broke  open 
the  upper  galleries  of  a  nest  of  small  black 
ants,  and  in  so  doing  scattered  a  number 
of  eggs,  which  had  been  carried  up  from 
below,  that  they  might  be  warmed  by  the 
sun,  which  at  the  time  was  shining  brightly. 
As  I  watched  the  ants  gathering  them  into 
the  nest,  I  noticed  a  little  fellow  dragging 
one,  two  or  three  times  larg'er  than  himself, 
up  what  must  have  seemed  to  him  a  very 
steep  hill ;  at  last  he  stuck  fast,  and,  after 
a  few  plucky  efforts,  he  left  the  egg,  made 
a  few  casts  round  the  ground  to  see  how  the 
"land  lay,"  and  then  returned  to  the  egg, 
which  he  pulled  up  an  easy  ascent,  of  which 
he  had  been  in  search,  and  which  was  in 
quite  another  direction  to  the  one  in  which 
he  was  going  when  he  stuck  fast. — Thomas 
Winder,  Sheffield,  in  Science  Gossip. 

The  Beheading  of  Flies  by  a  West- 
ern Plant. — Professor  Gray  requests 
those  who  have  an  opportunity  of  obtain- 
ing the  plants  Mentzelia  ornata  and  M. 
nuda,  both  of  which  occur  in  our  western 
plains  and  prairies,  to  investigate  whether 
this  cruel  behavior  to  flies  is  well  founded. 
It  is  declared  by  a  French  naturalist,  who 
has    studied    it    in    Paris,    that    the    stiff 
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bristles  or  barbs  of  each  whorl  of  the 
plant  are  interspersed  with  softer  ones, 
which  secrete  a  viscid  matter  attractive 
to  insects.  Flies  thrust  the  proboscis  in- 
to the  harpoon-like  bristles,  and  when 
withdrawn  the  head  is  held  fast.  The 
harder  the  backward  pull,  the  more  exten- 
sive is  the  attachment  to  the  sharp  barbs, 
and  the  head  becoming  congested,  the  in- 
sect is  seldom  able  to  disengage  it,  and  it 
is  twisted  off  by  the  gyrations  made. — 
Gardener  s  Monthly. 


THE  CHINCH-BUG.* 

AMOUNT    OF    INJURY    IT    CAUSES. 

The  Chinch-bug  {Blissus  leucopterus  Say) 
is  unquestionably  one  of  the  most  formid- 
able insect  pests  with  which  the  farmers 
within  the  wheat  producing  area  of  the 
United  States  have  to  contend.  Although 
not  exceeding  a  grain  of  wheat  in  size, 
rather  slow-motioned  and  possessing  no 
other  weapon  of  destruction  than  its  tiny 
slender  beak,  yet  the  species  is  enabled  to 
make  up  by  number  for  the  lack  of  indi- 
vidual capacity  for  destruction. 

The  locusts  of  the  West  are  the  only 
creatures  of  this  class  "  which  exist  within 
the  bounds  of  our  national  domain  whose 
multiplication  causes  more  sweeping  de- 
struction than^does  that  of  this  diminutive 
and  seemingly  insignificant  insect."  In 
the  territory  east  of  the  Mississippi  it  is 
without  a  rival. 

Mr.  Walsh  estimated  the  loss  from  the 
ravages  of  this  insect  in  Illinois  alone  in 
1850  at  4,000,000  dollars,  an  average  of 
$4.70  to  every  man,  woman  and  child 
then  living  in  the  State. 

Dr.  Shimer  says  that  it  "attained  the 
maximum  of  its  development  in  the  sum- 
mer of  1864,  in  the  extensive  wheat  and 
corn  fields  of  the  valley  of  the  Mississippi, 
and  in  that  single  year  three-fourths  of  the 
wheat  and  one-half  of  the  corn  crop  were 
destroyed  throughout  many  extensive 
districts,  comprising  almost  the  entire 
Northwest,  with  an  estimated  loss  of  more 
than  100,000,000  dollars  in  the  currency 
that  then  prevailed." 

*  From  advance  sheets  of  Bulletin  No.  5,  of  the  U.  S. 
Entomological  Commission,  by  Cyrus  Thomas. 


Mr.  Thomas,  in  his  second  report,  as 
State  Entomologist  of  Illinois,  remarks  as 
follows  in  reference  to  the  loss  occasioned 
by  them  in  187 1  : 

"  I  find  no  complaints  of  damage  re- 
corded in  1870,  but  as  the  summer  was  dry 
over  a  large  area,  and  they  appeared  in 
immense  numbers  in  1871,  it  is  more  than 
probable  that  they  began  to  increase  in  the 
latter  part  of  the  season." 

As  Dr.  LeBaron  has  noticed  somewhat 
fully  in  his  second  report  their  operations 
in  1 87 1,  it  would  be  unnecessary  for  me  to 
do  more  than  advert  to  it  were  it  not  for 
the  fact  that  this  second  report  does  not 
appear  to  have  been  generally  distributed 
and  is  rarely  seen.  The  following  quota- 
tion will  suffice  to  show  the  extent  and 
severity  of  this  visitation  : 

"  Some  idea  of  the  loss  caused  by  the 
depredations  of  this  insect,  in  this  and 
neighboring  States,  may  be  realized  when 
we  learn  that  over  a  belt  of  territory  one 
hundred  miles  wide,  commencing  in  the 
western  part  of  Indiana,  and  extending 
more  than  four  hundred  miles  west,  em- 
bracing an  area  of  more  than  forty  thou- 
sand square  miles,  the  great  staple  of 
spring  wheat  was  reduced  to  not  more  than 
a  quarter  of  an  average  crop,  and  in  many 
places  wholly  destroyed  ;  and  that  over  the 
same  territory  barley  was  less  than  half  a 
crop,  and  oats  not  more  than  three-quarters 
of  their  usual  amount. 

"  The  center  of  this  belt  appears  to  have 
been  a  little  north  of  the  center  of  the 
State,  being  about  on  a  line  with  the 
junction  of  Iowa  and  Missouri,  and  taking 
in  a  corresponding  part  of  southern  Iowa 
and  Nebraska,  and  of  northern  Missouri 
and  Kansas.  South  of  this  belt  winter 
wheat  takes  the  place  of  spVing  wheat  and 
barley,  and  the  Chinch-bugs,  though  pre- 
sent in  considerable  numbers,  ceased  to 
commit  any  very  serious  damage.  North 
of  this  belt,  also,  notwithstanding  that 
spring  wheat  constitutes  a  leading  crop, 
the  bugs  became  gradually  less  numerous, 
and  a  tolerable  crop  of  this  grain  was  har- 
vested. And  yet  all  through  northern 
Illinois  and  the  southern  part  of  Wiscon- 
sin, these  insects  were  numerous  enough  to 
damage  the  crop  to  some  extent,  and  to 
excite  the  most  serious  apprehensions  for 
the  succeeding  year. 

"  In  order  to  obtain  as  correct  an  idea 
as  possible  of  the  amount  of  loss  sustained 
by  the  agriculturist  from  the  depredations 
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of  this  insect  the  past  year  (187 1),  both  in 
this  and  the  northwestern  States,  I  have 
made  the  following  calculations  based  upon 
the  statistics  of  the  Department  of  Agri- 
culture, with  a  reasonable  estimate  of  the 
proportional  damage  caused  by  this  insect 
to  those  crops  upon  which  they  depredate. 
All  such  calculations  must  necessarily  be 
only  approximately  correct,  and  very 
loose  and  extravagant  conjectures  have 
sometimes  been  indulged  in  upon  the  loss 
caused  by  Chinch-bugs  in  former  seasons 
of  their  prevalence.  It  has  been  my  in- 
tention to  keep  within  reasonable  bounds 
and  by  giving  the  figures  in  the  case,  I 
give  others  the  opportunity  to  review 
my  estimates. 

"  Taking  the  returns  of  the  Department 
of  Agriculture,  for  the  years  1869  and  1870, 
for  our  guide,  we  may  assume  the  present 
annual  yield  of  wheat  in  the  State  of 
Illinois  to  be  30,000,000  of  bushels,  of 
oats  40,000,000,  and  of  barley  3,000,000. 

"  The  area  seriously  ravaged  by  these 
insects,  comprised,  as  we  have  above  stated, 
about  the  middle  third  of  the  State.  This 
section  would  bear  its  full  proportional 
third  of  the  wheat  and  oats,  and  at  least 
one-half  of  the  barley  raised  in  the  whole 
State.  This  would  give  as  the  product 
of  that  part  of  the  State  ravaged  by  Chinch- 
bugs  10,000,000  bushels  of  wheat,  upwards 
of  3,300,000  bushels  of  oats,  and  1,000,000 
bushels  of  barley.  The  proportion  of 
these  crops  destroyed  by  Chinch-bugs  we 
have  put  at  three-quarters  of  the  wheat, 
one-half  of  the  barley,  and  one-quarter  of 
the  oats.  This  will  give  as  the  amounts 
actually  destroyed  by  these  insects, 
7,500,000  bushels  of  wheat,  500,000  bushels 
of  barley,  and  in  round  numbers,  3,300,000 
bushels  of  oats. 

"  If  we  make  a  cash  estimate  of  this  loss, 
by  putting  the  price  of  wheat  at  one  dollar 
a  bushel,  barley  at  fifty  cents,  and  oats  at 
twenty-five  cents,  we  shall  have  an  aggre- 
gate loss  of  upwards  of  eight  and  a  half 
millions  of  dollars  in  the  central  third  of 
the  State  of  Illinois. 

"  In  this  estimate  we  have  made  no  ac- 
count of  the  injury  done  to  corn  through- 
out the  State,  nor  of  the  damage  to  small 
grains  north  of  the  central  belt.  Here  the 
calculation  becomes  more  indefinite,  but  I 
believe  it  will  be  generally  admitted  to  be 
a  low  estimate  if  we  add,  for  this  purpose, 
one-quarter  part  to  the  above  aggregate  of 
loss.  This  will  make  the  total  loss  caused 
by  Chinch-bugs,  in  the  State  of  Illinois,  in 
the  year  1871,  upwards  of  ten  and  a  half 
millions  of  dollars.  If  we  assume  an  equal 
amount  of  loss  for  the  two  States  of  Iowa 


and  Missouri  combined,  and  another  equal 
amount  for  the  four  States  of  Indiana, 
Kansas,  Nebraska,  and  Wisconsin,  we  shall 
have  a  total  loss  in  one  year,  in  the  north- 
western States,  of  upwards  of  30,000,000  of 
dollars,  from  this  one  species  of  insect." 

The  loss  in  1874  was  probably  equal  to 
that  in  1864. 

Prof.  Riley  made  a  careful  estimate  by 
counties  of  the  loss  in  Missouri  which  he 
found  to  aggregate  the  large  sum  of 
19,000,000.  I  made  careful  estimates  of  the 
loss  on  corn  alone  in  Illinois  by  this  insect 
in  1874.  These  estimates  were  based  on 
different  data  so  as  to  form  checks  the  one 
upon  the  other,  and  the  loss  by  drouth 
was  eliminated.  The  result  showed  a  loss 
of  about  20,000,000  of  dollars  on  this 
single  cereal.  The  entire  loss  to  the  State 
that  year  by  the  operations  of  this  perni- 
cious insect  were  not  less  than  30,000,000 
dollars,  I11.50  to  each  inhabitant. 

If  the  loss  in  the  two  States,  Missouri 
and  Illinois,  amounted  to  nearly  50,000,000, 
it  is  not  probable  that  the  entire  loss  to  the 
nation  by  this  diminutive  insect  in  1874 
fell  any  short  of  100,000,000  dollars. 

As  the  species  appears  to  have  a  maxi- 
mum of  development  about  every  five 
years,  the  foregoing  estimates  render  it 
probable  that  the  annual  loss  to  the  nation 
by    its    operations    averages    ^20,000,000. 


The  phylloxera  has,  up  to  the  close  of 
last  year,  extended  over  more  than  1,600,- 
000  acres  in  France,  and  utterly  ruined  the 
vines  in  700,000  of  them.  The  appearance 
of  the  insect  is  even  reported  in  the  Medoc, 
the  most  famous  vine-growing  section  of 
France,  and  Chateau  Lafitte  for  which  Baron 
Charles  Rothschild  paid  $830,000  two  years 
ago,  is  nearly  ruined.  At  this  rate,  it  is 
expected  that  the  whole  district  will  be  in- 
fected before  the  end  of  next  year.  Sul- 
phuret  of  carbon  Is  the  most  favored 
remedy,  though  deep  trenching  and  ma- 
nuring, with  an  application  of  turpentine 
and  powdered  rosin  to  the  roots,  is  said  to 
be  a  cheaper  and  equally  effective  remedy. 
Some  vine-growers  are  planting  American 
stocks,  thinking  them  less  liable  to  attack. 
— Land  and  Home. 
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A  VALUABLE  PRESERVING  FLUID. 

The  Zoologischer  Afizeiger,  edited  by 
Prof.  J.  V.  Carus  of  Leipzig,  Germany 
(No.  45,  December  29,  p.  669-70),  pub- 
lishes the  Letters  Patent  of  the  Wickers- 
heim  Preserving  Fluid.  The  inventor 
claims  that  animal  or  vegetal  bodies  im- 
pregnated with  this  fluid  or  kept  in  the 
same  will  retain  their  form,  color  and  flex- 
ibility in  the  most  perfect  manner.  The 
objects  to  be  preserved  are  put  in  the  fluid 
for  from  six  to  twelve  days,  according  to 
their  size,  then  taken  out  and  dried  in  the 
air.  The  ligaments  remain  always  soft 
and  movable,  and  the  preserved  animals 
or  plants  are  for  many  years  fit  for  anatom- 
ical dissection.  In  order  to  perfectly  pre- 
serve the  color  it  is  necessary  to  leave  the 
objects  in  the  fluid,  or,  if  taken  out  and 
dried,  to  keep  them  in  air-tight  vessels. 

This  preserving  fluid  is  made  in  the  fol- 
lowing way :  Dissolve  100  g.  alum,  25  g. 
common  salt,  12  g.  salpetre,  60  g.  potash 
and  10  g.  arsenious  acid  in  3,000  g.  boiling 
water.  Filter  the  solution  and  when  cooled 
add  to  10  litres  of  the  fluid  4  litres  gly- 
cerine and  one  litre  methyl-alcohol. 

We  understand  that  the  German  govern- 
ment, after  thoroughly  testing  the  value  of 
the  mixture  as  a  preservative  fluid,  paid  a 
handsome  sum  for  the  patent,  and  now 
publishes  the  recipe /r^  bono  publico. 

USE  OF  BUCKWHEAT  TO  DESTROY  INSECTS. 
Here  is  something  new  to  us  in  the  way 
of  an  insecticide.  It  comes  to  us  from  the 
other  side  of  the  Atlantic.  Perhaps  it 
works  on  the  principle  of  the  "  hair  of  the 
same  dog  curing  his  bite,"  for  it  has  long 
been  claimed  that  a  too  free  use  of  buck- 
wheat cakes  caused  cutaneous  eruptions  in 
man,  and  that  the  raw  grain  had  a  similar  ef- 
fect upon  birds .  It  is  a  fact,  also,  well  known 
to  entomologists,  that  the  plant  is  wonder- 
fully free  from  insect  attacks.  The  Tar- 
tarian buckwheat  referred  to  in  the  fol- 
lowing extract  from  The  Farmer  (Lond.), 
has  a  rough  kind  of  grain  different  from 
the  ordinary  varieties,  and  it  is  sometimes 
cultivated  in  the  New  England  States  under 
the  name  of  Merino  Buckwheat : 


Many  3'ears'  practical  experience  has  convinced 
M.  Lagarde  that  sowing  buckwheat  in  soils  in- 
fested by  white  worms,  grubs,  ants,  etc.,  etc., 
allowing  it  to  grow  till  it  flowers,  and  then 
plowing  or  digging  it  in  as  green  manure,  effect- 
ually frees  them  from  all  their  subterranean  para- 
sites. The  proportion  of  buckwheat  to  be  sown 
is  about  a  hectolitre  per  hectare.  The  crop,  es- 
pecially the  variety  known  as  Tartary  buckwheat, 
springs  up  rapidly,  chokes  all  the  weeds,  and  ab- 
stracts but  little  nitrogen  from  the  soil  as  it  draws 
its  principal  nutriment  from  the  atmosphere.  It 
further  possesses  the  property  of  decomposing 
very  quickly  in  a  good  soil,  doubtless  owing  to 
the  spongy  nature  of  its  leaves.  This  decompo- 
sition is  immediate,  and  it  is  at  this  moment  that 
larvjE,  etc.,  underground  are  asphyxiated  by 
the  large  quantities  of  gas  disengaged.  M.  La- 
garde  further  suggests  that  good  results  might  be 
obtained  in  combating  the  phjdloxera  by  sowing 
buckwheat  among  the  vines  in  close  rows,  and 
digging  the  3'oung  crop  in  with  the  fork  as  near 
to  their  roots  as  possible. 


Early  Stages  of  Ephemerid^. — The 
Rev.  A.  E.  Eaton  would  like  to  communi- 
cate with  anybody  who  would  supply 
him  with  examples  in  fluid  of  nymphs 
of  some  of  the  American  genera  of  Ephem- 
eridae.  He  would  readily  offer  to  pay  a 
fair  price  for  them  and  would  defray  their 
carriage  to  England.  All  that  would  be 
required  would  be  5  or  6  nearly  full  grown 
examples  of  one  species  per  genus,  put  up 
in  narrow  tubes  or  narrow  cylindrical  bot- 
tles (one  tube  for  each  set)  containing  a  so- 
lution of  two  parts  of  water  to  three  of 
spirits  about  60  over  proof,  well  corked, 
and  with  the  cork  tied  down.  Some  tissue 
paper  should  be  put  into  each  tube  with 
the  specimens,  to  prevent  the  solid  contents 
moving  about  within  the  tube  when  its  po- 
sition is  shifted,  care  being  taken  not  to 
compress  the  insects  ;  and  the  tube  should 
be  filled  up  as  nearly  as  possible  with  the 
fluid  to  the  exclusion  of  air-bubbles.  The 
tubes  should  be  packed  up  with  cotton 
wool  or  tow  in  a  box,  so  that  they  shall  be 
kept  upright  during  the  voyage  ;  and  this 
box  should  be  packed  into  a  stronger  case 
with  tow  or  hay  or  straw,  and  forwarded 
to  Mr.  Eaton  by  express,  or  through  the 
agency  of  some  bookseller,  not  through  the 
Post  Office.  Address  Rev.  A.  E.  Eaton, 
51  Park  Road,  Bromley,  Kent,  England. 
We  bespeak  consideration  of  Mr.  Eaton's 
request  by  those  of  our  subscribers  inter- 
ested in  the  Ephemeridce. 
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The  metric  system  is  now  coming  into 
such  general  use  that  measurements  in 
fractions  of  an  inch  are  preferably  based 
on  that  system.  We  shall,  therefore,  adopt 
it  in  the  Entomologist.  Our  readers 
will  bear  in  mind  that  one  millimeter 
equals  about  one  twenty-fifth  of  an  inch 

(more  accurately  0.3937). 

■ -♦ — ^ 

We  are  pleased  at  the  manner  in  which 
our  first  number  has  been  received.  In 
addition  to  the  list  of  promised  writers 
given  last  month,  we  have  assurances  of 
support  and  occasional  contributions  from 
Mr.  S.  H.  Scudder,  Mr.  Hermann  Strecker, 
Mr.  Chas.  R.  Dodge,  Mr.  E.  A.  Popenoe, 
Prof.  Chas.  Fish,  Prof.  C.  E.  Bessey  and 
Mr.  J.  Monell. 

Scientific  Symbols. — The  sign  $  is 
used  in  natural  history  as  an  abbreviation 
for  the  word  male,  the  sign  ?  for  female, 
and  the  sign  9  for  neuter.  Since  in 
insects  the  sexes  of  the  same  species  are 
often  quite  dissimilar,  we  shall  frequently 
use  these  signs  with  our  illustrations,  as  an 
index  to  the  sex  of  the  insect  figured.  In 
astromony  the  first  sign  denotes  the 
planet  Mars,  and  the  second  the  planet 
Venus.  The  sign  ?  has  been  known  for 
centuries  by  the  name  of  "  crux  ansata," 
or  the  cross  with  the  handle  to  it,  and 
occurs  profusely  on  old  Egyptian  monu- 
ments. 


Increase  of  destructive  Insects  in 
California. — In  a  recent  letter  Mr.  C.  H. 
Dwindle,  Lecturer  on  Practical  Agricul- 
ture, at  the  University  of  California,  writes 
as  follows  : 

"  I  can  assure  you  that  we  have  no  occa- 
sion to  complain  of  a  scarcity  of  insects 
here  now.  Our  enterprising  fruit  growers 
and  nurserymen  have  imported  numberless 
species  from  all  quarters  of  the  globe,  to 
add  to  our  natural  resources  in  this  line." 


i^^  We  have  received  so  many  encour- 
aging letters  and  also  numerous  notices 
printed  in  newspapers  throughout  the 
country,  that  we  must  express  our  thanks 
through  these  columns  instead  of  letters. 


It  will  be  our  constant  endeavor  to  seek 
to  instruct  the  many  who  know  little  or 
nothing  of  entomology.  To  do  so  success- 
fully we  shall  depend  a  great  deal  on  good 
illustrations,  and  in  proportion  as  our 
efforts  meet  with  substantial  support,  we 
shall  liberally  illustrate  the  magazine. 

Disintegration  of  the  Genus  Acro- 
NYCTA. — Mr.  Butler  communicated  a  paper 
(illustrated  by  an  exhibition  of  preserved 
larvae  from  Lord  Walsingham)  "  On  the 
affinities  of  the  British  moths  usually  placed 
in  the  genus  Acronyctay  He  referred  these 
to  various  old  (mostly)  Hiibnerian  genera, 
and  the  result  of  his  analysis  was  as  fol- 
lows :  A  rumicis  and  auricoma  should  be 
transferred  to  the  Arcfiidce,  leporina  and 
aceris  to  the  Liparidce ;  megacephala,  psi, 
iridens  strigosa,  etc.,  to  the  Notodontidce, 
whereas  only  alni  and  Hgustri  remained  in 
the  Noctiiid^. — Proc.  I>ondon  (Eng.)  Ent. 
Soc.  Nov.  5th,  1879. 


Errata. — Page  3,  for  "  xanthomelina  " 
read  ^^  xanthomelcena."  Page  3,  2nd  col., 
line  24,  transpose  "  Sonoma  "  and  "  Napa." 
Page  20,  2nd  col.,  line  7,  for  ''''  Libellutie" 
read  ^^  Libel/ it  I i da;." 
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Extracts  from  Correspondence, 


[We  shall  publish  in  this  Department  such  extracts  from  the 
letters  of  our  correspondents  as  contain  entomological  facts 
worthy  to  be  recorded,  on  account  either  of  their  scientific  or 
of  their  practical  importance.  We  hope  our  readers  will  con- 
tribute each  their  several  mites  towards  the  general  fund  ;  and 
in  case  they  are  not  perfectly  certain  of  the  names  of  the  in- 
sects, the  peculiarities  of  which  are  to  be  mentioned,  will  send 
specimens  along  in  order  that  each  species  may  be  duly 
identified.] 

Wandering  Habit  of  Larvae  belonging  to 
the  Genus  Bucculatrix. — The  first  number  of 
the  Entomologist  is  at  hand.  I  hope  it  may 
prove  as  useful  and  interesting  as  its  predecessor 
of  the  same  name. 

lam  afraid  you  will  find  that  the  "habit  (of 
Bucculatrix poiiiifoliella)  oi  ioxvaxng  its  little  rib- 
bed cocoon  in  company  on  the  bark  "  of  apple 
trees,  will  nqt  "give  us  the  mastery  over  it."  Like 
some  of  its  European  congeners  the  larva  of  this 
species  has  a  habit  of  crawling  away  to  consider- 
able distances  from  its  food-plant  to  spin  its  co- 
coon. I  have  sometimes  found  as  many  as  twenty 
cocoons  in  a  cluster  on  stalks  of  Elder  {Sanibucus) 
as  much  as  fifty  yards  from  the  nearest  apple  tree; 
and  have  bred  the  moth  from  these  same  cocoons. 
But  I  hav^e  never  found  any  indication  that  the 
larva  (or  any  Tineid  larva)  feeds  on  leaves  of 
Samhucus .  This  habit  is  not  uncommon  in  larvae 
oi  Bucculatrix :  and  this  fact  together  with  the 
singularity  of  a  larva  of  this  genus  feeding  on  a 
coniferous  tree,  lead  me  to  suspect  that  possibly 
B.  thuiella  Packard  does  not  feed  on  Thuja.  If 
I  remember  Dr.  Packard's  account  he  does  not 
state  that  he  saw  the  larva  feeding,  but  only  that 
he  found  it  and  the  pupa  on  that  tree  ;  just'  as  I 
found  the  pupa;  of  B.  potiiifoliella  on  Sainbucus, 
which  however  does  not  feed  thereon.  Just  so  I 
bred  i9.  amhrosiicella  Cham,  from  Ambrosia  trifida 
but  did  not  see  it  feeding  on  it,  and  it  may  result 
that  both  B.  ain/>rosi,€ella  and  B.  thuiella  are 
unfortunately  named. — V.  T.  C,  Covington,  Ky. 

Russian  Remedy  for  Hydrophobia.— A  cor- 
respondent of  Za;;,/rt;/a'^Frt/^;-(London),  describes 
the  following  Russian  treatment  of  Hydrophobia: 
In  Saraton  the  inhabitants  collect  the  larva  of  the 
rose  beetle  {Cetonia  attrata),  which  are  chiefly 
found  in  the  wood-ants'  nest.  The  grubs  are 
gathered  in  the  spring,  placed  in  earth,  and  their 
change  of  metamorphosis  watched  for.  When 
this  takes  place  they  kill  the  beetles  and  dry 
them.  The  powdered  insect  must  be  kept  in  her- 
metrically  sealed  bottles,  or  the  dried  beetles 
may  be  kept  in  sealed  pots  and  reduced  to  powder 
when  wanted.  Three  beetles  powdered  are  consid- 
ered a  dose  for  an  adult,  given  immediately  after 
the  bite.  One  for  a  child  and  five  for  an  adult  in 
which  the  disease  has  declared  itself.  The  effect 
is  to  produce  a  long  sleep,  which  must  not  be 
interrupted.  The  bite  is  also  treated  surgically. 
The  beetles  caught  on  flowers  are  not  so  benefi- 
cial; they  must  be  secured  in  the  larva  stage, 
and  killed  directly  after  they  attain  the  imago. 
Some  of  the  Russians  give  their  dogs  occasionally 
half  a  beetle  as  a  preventative. 

We  give  the  above  for  what  it  is  worth. 
As  we  have  several  species  of  Cctoma  in 
the  United  States,  perhaps  some  one  inay 
desire  to  go  into  the  business  of  making 
Hydrophobia  powder  from  them.  These 
beetles  may  possess  some  curative  proper- 
ties not  as  yet  discovered,  but  we  leave  the 
finding  of  it  out  to  the  medical  faculty. 


Answers  to  Correspondents. 

[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departments  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects    should  nexer  be 

ENCLOSED  loose  IN  THE  LETTER. 

Whenever  possible,  larv£e  {i.  e.^  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  box — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Tipula  Eggs  in  Stomach  of  Cat-bird. — If  you 

will  again  look  at  the  vial  I  sent,  you  will  find  a 
number  of  oblong  black  eggs,  convex  on  all  sides, 
in  the  same  bottle  with  the  ovipositors.  The  lat- 
ter I  put  in  as  an  illustration  of  the  Tipulids 
found  with  the  eggs.  In  fact,  there  is  no  evidence 
apparent  that  the  cat-birds  picked  up  the  eggs 
separately.  The  occurrence  of  Tipulid  fragments 
in  every  case  where  the  eggs  were  found,  would 
indicate  that  all  the  latter  came  from  the  abdo- 
mens of  the  females.        S.  A.  F.,  Normal,  Ills. 

We  failed  to  find  any  other  than  the  Tipula 
eggs  described,  and  were  misled  by  our  corres- 
pondent's language,  as  given  on  page  24  of  our 
last  issue.  We  entirely  agree  with  him  that  the 
birds  do  not  pick  up  the  eggs  separately,  and 
shall  be  glad  to  receive  specimens  of  the  eggs  he 
now  describes  for  examination. 

Beetles  supposed  to  be  feeding  on  Wheat.— 
A  few  months  since  our  Professor  of  Agriculture 
received  a  small  quantity  of  wheat  from  the  De- 
partment at  Washington.  He  planted  the  wheat, 
and  upon  examining  the  grains  obtained  from  the 
crop,  he  found  a  large  number  of  small  insects 
that  were  rapidly  destroying  the  wheat.  I  send 
one  of  these  insects  by  this  mail  with  the  request 
that  you  will  examine  it  for  me  and  inform  me 
what  it  is.     By  doing  this  you  will  greatly  oblige 

Yours  very  truly,     P.   H.   M. 
Agr.  and  Mec.  Col.  Auburn,  Ala. 

The  insect  you  send,  supposed  to  be  destroying 
wheat  received  from  the  Department  of  Agricul- 
ture, is  in  reality  the  larva  of  some  species  of 
Cryptorhopalum ,  belonging  to  the  family  Dernies- 
tidiE.  This  family  of  beetles  preys  in  the  larval 
state  upon  a  great  many  dead  animal  substances 
but  is  not  known  to  feed  on  any  vegetation.  The 
probability  is  that  the  wheat  in  question  was  in- 
jured by  some  one  of  the  numerous  enemies  to 
that  grain,  e.  g.  the  common  Grain-weevil,  {Calau- 
dra  remotipunctata)  and  that  the  larva  you  sent  was 
preying  upon  its  remains.  If  you  will  send  a  lar- 
ger quantity  of  the  injured  grain  I  may  be  able  to 
solve  the  question  for  you  more  satisfactorily. 

The  Apple-twig  Borer. — Enclosed  (in  short 
quill)  find  beetle  just  taken  from  grape-vine  in 
vineyard  of  Concords  which  was  so  severely 
trimmed  last  winter  by  an  unskillful  operator 
that  scarcely  an  inch  of  the  previous  season's 
growth  was  left.  Much  of  the  old  wood  died 
down  to  the  stocks  and  that  dead  wood  has  been 
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riddled  by  borers  eating  out  the  pith.  Last  sum- 
mer the  vines  were  not  cared  for  but  made  im- 
mense growth  of  new  canes.  The  management 
of  this  vineyard  (2,200  vines)  has  just  come  into 
my  hands,  and  in  trimming  I  often  find  in  the 
axils  where  buds  start  out,  a  perforation  which 
leads  to  a  hollowed  channel  extending  a  short 
distance  both  above  and  below  the  bud — the  pith 
of  the  vine  being  eaten  out. 

In  one  of  these  chambers  I  found  this  beetle, 
alive  but  dormant.  The  same  axillary  perfora- 
tions are  abundant  in  young  orchard  trees  set  out 
last  spring. 

Please  give  me  the  name  of 
the  specimen  sent  and  informa- 
tion whether  the  perforations 
are  the  work  of  this  beetle  in 
some  of  its  forms,  or  of  some 
other  insect.  Also  best  approv- 
ed  remedies  or  preventatives. 

Amph.cerus    b.cau-  H.    G.    WOLCOTT. 

DATas;rt,  female;         Fremont,  Neb. 

b,  male. 

The  beetle  sent  by  our  correspondent  is  the 
common  Apple-twig  Borer  {Aiiiphicerus  bicauda- 
tus  Saj').  It  is  extremely  common  throughout  the 
Western  States,  and  is  more  often  received  for 
identification  during  the  winter  and  spring  months 

[Fig.     12.1 


.\pple  twigs  bored  by  A  iiiphicerus  bicaudatus  :  c,  entrance  ; 
■/,  burrow  cut  open. 

than  any  other  beetle.  Its  habits  being  well  de- 
scribed by  our  correspondent  it  suffices  to  say 
that  it  works  not  only  in  grape  canes  but  in  the 
more  tender  twigs  of  apple,  pear,  and  peach  trees. 
Both  sexes  of  the  beetle  bore  these  holes  and  may 
then  be  found  in  them  head  downward  at  any 
time  during  the  winter  and  spring  months,  the 
holes  being  made  both  for  protection  and  for  food 
and  not  for  breeding  purposes.  Indeed  the  breed- 
ing habits  of  the  insect  are  not  yet  known  with 
certainty  ;  for  while  Dr.  Henry  Shimer  found  cer- 
tain larvje  in  grape  canes  which  he  conjectured  to 
be  of  this  species  (see  Trans.  Am.  Ent.  Soc.  1868, 
vol.  II,  p  9),  yet  they  were  doubtless  those  of  an 
allied  beetle  (Stnoxy/on  bast /are  Say)  which  I  sub- 
sequently reared  from  larvae  thus  inhabiting  grape 
canes — (4th  Missouri  Ent.  Report,  p.  53).  Both 
sexes  of  the  Apple-twig  Borer  have  been  found 
in  the  sap  wood  of  forest  trees,  and  species  of  the 
allied  genus  Bosirychtis  to  which  the  insect  un- 
der consideration  used  to  be  referred  are  ordina- 
rily found  with  their  larvae  in  dry  oak  logs  that 
are  rotting.  As  I  have  already  stated  elsewhere  : 
' '  the  probabilities  are  that  our  Twig-borer  breeds 
under  the  bark  of  oak  trees  and  that  it  is  in  such 
situations  that  we  must  search  for  its  larva.  That 
it  so  breeds  in  the  forest  and  not  in  the  orchard, 


is  rendered  still  more  probable  when  we  consider 
that  its  larval  habits  have  so  long  evaded  detec- 
tion. We  may  furthermore  infer  that  it  comes  to 
maturity  late  in  the  summer,  and  flying  into  our 
orchards  and  vineyards,  the  beetles  bore  into 
twigs  during  the  Fall.  Here  winter  overtakes 
them,  and  they  hibernate  in  the  holes,  some  of 
them  dying  ;  but  most  of  them  surviving  until 
spring,  when  they  continue  feeding  for  awhile, 
and  afterward  repair  to  the  forest  again  to  propo- 
gate  their  kind.  I  have  caught  both  sexes  flying 
as  early  as  the  middle  of  March,  during  genial, 
sunny  weather. 

"  The  bored  twigs  most  always  break  off"  by  the 
wind,  or  else  the  hole  catches  the  water  in  spring 
and  causes  an  unsound  place  in  the  tree.  If  the 
twig  does  not  break  off,  it  withers  and  the  leaves 
turn  brown.  The  only  way  to  counteract  the  in- 
juries committed  by  this  beetle  is  to  prune  the 
infested  twigs,  whenever  found,  and  take  great 
care  to  burn  them  with  their  contents.  It  is  in 
the  nursery  that  most  injury  is  done,  as  the  in- 
sect is  seldom  numerous  enough  in  an  orchard 
of  large  trees  to  more  than  cause  what  the  philo- 
sophic orchardist  has  been  wont  to  term  '  a 
good  summer  pruning.'" — C.  V.  R.  in  New-York 
Tributie. 

Stinging  Caterpillar — You  will  probably  re- 
member that  some  time  last  summer  I  took  the 
liberty  of  making  some  inquiries  of  j'ou  concern- 
ing insects,  and  particularly  one  by  which  I  had 
been  stung.  You  gave  the  supposed  name  and 
class,  but  said  I  had  best  send  you  a  specimen  to 
examine,  which  I  do  now,  having  obtained  it 
from  the  limb  of  a  pear  tree.  I  have  found  it  most 
frequently  on  this  tree.  In  the  summer  it  is 
found  (as  a  hairy  caterpillar  about  half-inch  long, 
and  quite  thick,  covered  with  a  short,  velvet-like 
down,  rather  coarse)  on  the  leaves  of  corn,  and 
the  negroes  call  it  "Corn-nettle."  Harris  de- 
scribes an  insect  belonging  to  the  Lepidoptera, 
named  Fithecieum,  which  resembles  the  Corn- 
nettle,  but  does  not  answer  the  description  fully. 
By  giving  me  the  name  of  this  insect,  you  will 
much  oblige.  Th.  Pollard,  Richmond,  Va. 

The  cocoon  enclosed  by  Mr.  Pollard,  though 
somewhat  badly  smashed,  was  recognizable  as  that 
of  Lagoa  opercularis,  the  larva  being  covered  with 
soft  hairs,  but  having  urticating  spines  beneath 
them.  This  species  feeds  upon  a  number  of 
different  trees,  and  produces  a  moth  remarkable 
for  the  woolliness  of  its  body  and  wings.  The 
color  is  cream-yellow,  with  some  of  the  denser 
tufts  of  the  front  wings  brownish,  inclined  to 
black.  The  antennae  of  the  male  are  very  broadly 
pectinate,  while  those  of  the  female  are  simple. 
The  species  is  subject  to  the  attacks  of  a  par- 
ticular Tachina-fly. 

G.  W.  S.,  iW7t'  Smyrna,  Fla.—The  tough  co- 
coon with  a  hump  on  the  back  and  which  you 
find  on  orange  trees,  the  larva  doing  considerable 
damage  and  stinging  so  severly  that  it  is  dreaded 
by  the  fruit  pickers,  is  the  same  species. 


52 


THE  AMERICAN  ENTOMOLOGIST. 


Descriptive  Department. 
a  new  genus  op  proctrotrupidje. 


Didictyum*Nov.  Gen. — j¥i"at/ transverse;  three 
ocelli,  approximate  and  triangularly  arranged  ; 
labial  palpi  3-jointed;  antennsc  inserted  in  front 
and  close  together  ;  in  the  ?  hardly  reaching  to 
the  abdomen,  13-jointed,  the  two  basal  joints 
stout  ;  joints  3-7  suddenly  narrowed  and  together 
not  much  longer  than  i  and  2  ;  3  being  twice  as 
long  as  the  others  ;  8-13  twice  as  stout,  peduncled, 
subequal  in  length,  very  slightly  narrowing  toward 
tip  :  in  the  i  as  long  as  body,  15-jointed,  joint  3 
twice  as  long  as  any  of  the  others,  4-15  subequal  in 
length.  T'/iorax  as  long  as  abdomen,  slightly  wider 
in  the  middle  than  the  head,  scutellum  prominent- 
ly raised,  subovate  and  marginally  ridged;  legs 
with  the  tarsi  uniforml}'  5-jointed  ;  front  wings 
without  stigma  but  with  the  veins  forming  with  the 
costa  two  closed  cells  ;  hind  wings  with  a  stout 
costal  vein,  reaching  and  broadening  to  basal  third 
of  wing  where  it  is  suddenly  bent  upward.  Ad- 
domen  narrower  than  thorax,  with  a  short  pe- 
duncle. 

[Fig.   13.] 


DiDiCTYUM  ZIGZAG  :  showing  female  from  above,  and  male 
and  female  antenna;  (after  Riley). 

D.  zigzag,  n.  sp. — Average  length  1.6"""'.  Body 
uniformly  polished  black.  Legs,  palpi,  and  an- 
tennae reddish  in  female  ;  coxae,  femora,  and  an- 
tennae toward  tip  infuscate  in  the  male.  Pedun- 
cled joints  of  antennae  with  a  few  minute  spines 
around  the  crown  and  longitudinallv  striate. 
[Fig.  14.1 


DiDiCTVUM  zigzag:  female  from  side  (after  Riley). 

Base  of  thorax  and  of  abdomen  with  pale  pubes- 
cent hairs.  Wings  hyaline,  sparsely  beset  with 
minute  spines  which  increase  radially  and  form 
a  fringe  around  the  posterior  half;  the  veins  of 
*A£S  double;  6kltvO'(\  net. 


front  wings  forming  a  sprawling  W  with  partial 
cross  veins  proceeding  from  the  lower  angles,  the 
basal  cross  vein  longest  ;  the  longitudinal  veins 
with  a  few  prominent  spines.  Abdomen,  S  , 
showing  but  4  joints,  the  terminal  three  short  and 
hardly  distinguishable  ventrally  ;  abdomen,  '■,  , 
with  the  terminal  joints  more  telescoped  so  as 
not  to  be  seen  from  above. 

12  2  s,  5  is  reared  by  Prof.  J.  H.  Comstock, 
from  the  chrysalis  of  Aletia  argillacea*  in 
Alabama. 

The  genus  is  readily  distinguished,  by  the 
character  of  the  venation  and  the  structure  of  the 
antennae,  from  Basalys  Westwood  with  which  it 
has  some  affinity. 

DESCRIPTION  OF  A  NEW  ANOPHTHALMUS  FROM 
MAMMOTH  CAVE. 


Anophthalmus  interstitialis,  n.  sp. — Pale 
rufo-testaceus,  shining.  Head  elongate-oval, 
deeply  arcuately  bi-impressed,  nearly  as  wide  as 
prothorax.  Antenna;  slender.  Thorax  longer 
than  broad,  narrowed  behind,  sides  moderately 
rounded,  sinuate  posteriorly,  hind  angles  rec- 
tangular, base  truncate,  median  line  impressed 
throughout  its  entire  length,  basal  impressions 
deep.  Elytra  elongate-oval,  feebl)' convex,  mod- 
erately deeply  striate,  the  striae  obsoletely  punct- 
ate and  scarcelyfainter  at  the  sides,  sides  sinuate 
immediately  behind  the  humeri,  which  arc 
obliquely  rounded,  base  prolonged  at  middle, 
elytral  interspaces  distinctly  but  sparsely  punct- 
ured, more  distinctly  outwardly  from  the  fourth, 
the  punctures  on  alternate  interspaces  almost 
uniseriate,  and  each  bearing  a  short  erect  hair. 
Length,  5.4.'"™;  .21  inch. 

A  single  ?  from  "  Washington's  Hall"  in  the 
Mammoth  Cave. 

The  species  is  at  once  distinguished  from  all 
others  in  our  fauna  by  the  punctured  outer  inter- 
spaces of  the  elytra.  Though  plainly  pubescent 
(the  lines  of  hairs  on  the  elytra  are  easily  seen 
with  a  lens  of  moderate  power)  it  differs  from  all 
other  pubescent  species  by  the  thorax  being 
longer  than  wide  and  the  base  of  the  elytra 
obliquely  prolonged.  Th'e  elytra  moreover  can 
not  be  called  sub-opaque,  and  are  hardly  less 
shining  than  in  A.  Menetiiesi.  It  is  most  closely 
allied  to  A.  tt'iniis,  which  it  resembles  especially 
in  its  very  elongate  form,  but  differs  by  the  very 
distinctly  striate  elytra.  The  elytra  are  less  trun- 
cate at  base  than  in  A.  Menelriesi  and  the  punc- 
tures of  the  striae  are  much  finer  and  less  distinct. 
The  antennae  are  long  and  slender  as  in  A.  Tell- 
kampjii  and  the  form  of  the  body  is  even  more 
slender.  The  penultimate  joint  of  maxillary  palpi 
is  shorter  than  the  last  joint. 

A  specimen  of  A.  MenetHesi  from  Mammoth 
Cave,  in  my  possession,  is  plainly  but  very 
sparsely  pubescent,  there  being  a  single  row  of 
fine  hairs  on  each  elytral  interspace.  Twelve 
other  specimens  of  the  same  species  all  show 
traces  of  pubesence.  The  smallest  individual 
among  these  measures  but  4.8""";  .19  inch  in 
length,  is  somewhat  lighter  in  color,  more 
elongate  in  form,  and  with  the  hind  angles  of 
prothorax  less  acute. 


This  description,  without  figi 
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TRAPPING  THE  CARPET  BEETLE. 

The  recently  introduced  Carpet-beetle 
[Anthrenus  scrop/iula?-ice),  the  larva  of  which 
isknown  under  the  rather  misleading  name 

[Fig.  I5-; 


Imported'Carpet-beetle  : — a,  larva  ;  i^,  pupa,  dorsal"view 
surrounding;  c,  do.  ventral  view  removed^  f  rom  skin;  tzT,  beetli 
natural  size  (after  Riley). 

of  "  Buffalo  moth,"  bids  fair  to  be  even 
more  injurious  to  carpets  and  woolen  goods 
generally,  than  the  old  and  familiar  clothes 
moths  belonging  to  various  species  of  the 
genus  Tinea.  It  has  certainly  become 
widely  disseminated  in  this  country,  for 
many  of  our  correspondents  who  employ  a 
sweep-net  in  collecting,  whether  in  Oregon, 
California,  or  any  intermediate  locality,  ob- 
tain specimens,  every  season. 


For  several  seasons  we  were  at  a  loss  to 
know  upon  what  kind  of  plant  or  plants 
the  perfect  insect  fed,  as  it  was  quite  evi- 
dent that  the  persons  who  sent  them  had 
made  their  collections  in  the  field  and  not 
in  the  house  where  the  larva  pursued  its 
mischievous  work.  Last  summer,  how- 
ever, in  collecting  pollen-loving  beetles 
belonging  to  the  genus  Mordella  upon 
the  flowers  of  Spiraas,  which  they  fre- 
quent, Mr.  Fuller  was  somewhat  surprised, 
as  well  as  pleased,  to  find  this  very  carpet 
pest  at  work  among  them,  likewise  feeding 
upon  the  pollen  of  the  flowers.  Every 
day  for  several  weeks  he  caught  some 
of  these  beetles  on  the  same  plants,  but 
on    no   others   in  his    garden. 

It  is  quite  probable 
that  they  do  feed  upon 
the    pollen     of    other 
plants,  but  they  appear 
to  prefer  the   Spiraeas. 
As  these  plants  are  in- 
digenous   to    all   parts 
of  the  country  from  the 
Atlantic  to  the  Pacific 
ocean,  the  beetles  can 
always  find  enough  of 
them,    if   preferred   to 
other  kinds.    It  is  very 
easy    to    capture    the 
beetles  while  feeding,  and  it  might  be  well 
to   use   the    Spiraeas   as   a   bait,    planting 
them    about    and    near    the    house,    not 
only    to    insure    a   visit  from  the  beetles, 
but  also  to    make   it   convenient   for  the 
members    of   the   family    to    examine    the 
plants   frequently,  and  capture   the   little 
pests.     The  beetles  after  casting  their  pupa 
skin,  pass  out  of  the  house  into  the  open 
air  to  obtain  food  and  meet  their  mates, 


vith  split  larva  skin 
-hair  lines  showing 
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the  females  returning  to  deposit  their  eggs 
around  the  edges  of  carpets,  or  in  almost 
any  woolen  stuffs,  that  are  most  conveni- 
ent, though  they  seem  to  prefer  carpets. 
The  beetles  (Fig.  15,  ^,)  are  so  small  (being 
scarcely  more  than  one  twelfth  of  an  inch 
in  length  and  somewhat  less  in  breadth) 
that  they  can  readily  crawl  in  and  out 
of  any  ordinary  room  without  being 
observed,  and  if  they  were  seen  there 
are  few  persons  who  would  take  them  to 
be  anything  more  than  some  kind  of  seed, 
or  lump  of  dirt,  unless  caught  crawling  or 
flying.  But  the  larvae  (Fig.  15,  a,)  are  larger, 
being  nearly  a  quarter  of  an  inch  long,  and 
covered  with  erect  bristling  hairs  of  a  dark 
brownish  color — their  appearance  probably 
suggesting  the  name  of  "  Buffalo  moth,"  in 
connection  with  the  fact  that  the  insect 
was  first  noticed  as  injuring  carpets  at 
Buffalo,  N.  Y.  The  word  "  moth  "  is  very 
inappropriate,  entomologically,  as  it  refers 
to  insects  of  another  order,  and  the  name 
we  use  is  also  preferable  to  "carpet-bug," 
"  new  carpet  pest "  and  others  by  which  it 
has  been  called.  But  no  matter  by  what 
common  name  this  species  goes,  it  is 
doing  a  great  amount  of  damage  and  in 
some  parts  of  the  country  has  become  so 
abundant  that  housekeepers  have  had  to 
dispense  with  all  kinds  of  floor  coverings 
made  in  part  or  wholly  of  wool,  and  use 
various  kinds  of  matting  instead. 

We  would  advise  trying  the  Spiraeas  as 
traps  for  this  pest,  planting  the  small 
flowering  species,  as  these  seem  to  be  pre- 
ferred by  the  beetles.  The  Goats-beard 
{^Spircea  aruncus\  Sorb-leaved,  {S.  sorbifo- 
Hd)  and  the  Meadow  spiraea,  (,5".  iibnarid). 
These  plants  are  worthy  of  a  place  in  every 
garden  even  if  not  utilized  as  beetle  traps. 
There  is,  therefore,  nothing  lost  if  they  do 
not  prove  useful  for  the  purpose  named. 

Dr.  H.  A.  Hagen  in  an  interesting  article 
read  about  a  year  ago  before  the  Boston 
Society  of  Natural  History,  makes  the  fol- 
lowing remarks  on  the  European  habits  of 
this  beetle  and  its  workings  in  America  : 

The  interest  of  the  fact,  be3rond  the  sad  conse- 
quences with  which  I  have  a  sincere  sympathy,  is 
the  sudden  appearance  and  spreading  of  an  in- 
sect over  a  large  part  of  the  United  States,  which 


seems  doubtlessly  imported  from  Europe.  I  had 
first  some  doubt  about  the  iicxv  apparition,  but 
the  most  reliable  American  authorities  for  Cole- 
optera  affirm  never  to  have  met  with  this  species 
before,  except  that  a  variety,  also  to  be  found  in 
Europe,  was  found  twenty  )-ears  ago  by  Dr.  J.  L. 
Le  Conte  on  flowers  in  California.  Collections 
of  North  American  beetles,  sixty  to  eighty  years 
old,  as  those  of  Melsheimer,  Ziegler,  and  Harris, 
were  consulted  by  me,  but  none  of  them  con- 
tained the  beetle,  which  is,  by  the  wa}',  of  such 
variegated  and  striking  colors  that  it  would  hardly 
be  overlooked.  In  Europe  the  species  is  very 
common  everywhere,  living  on  flowers,  but  its 
destructive  propensities  were  well  known  and 
described  more  than  a  century  ago.  There  it 
likes  to  enter  through  the  attic  windows,  and 
prefers  to  live  on  dead  flies  common  in  such 
places.  But  where  it  spreads  from  there  through 
other  rooms,  it  is  just  as  obnoxious  as  it  is  here. 
Every  woolen  thing,  collections  of  objects  of  nat- 
ural history,  plants,  insects,  birds,  rawhides,  hair, 
furs  and  similar  things  are  quickly  destroyed. 
As  carpets  are  not  in  use  in  Europe  except  in 
winter  time,  and  then  mostly  not  fastened  down 
near  the  walls,  and  as  all  carpets  are  carefully 
stored  away  during  the  summer,  it  has  not  the 
chance  to  be  as  destructive  as  here,  as  just  the 
spring  and  summer  are  its  most  favorite  seasons. 
Nevertheless  it  is  rather  difficult  to  understand 
that  this  insect  was  not  introduced  earlier,  and  I 
think  the  most  plausible  opinion  is  that  a  large 
lot  of  infested  carpets  bought  in  Europe  and  im- 
ported here  has  been  the  first  cause  of  its  alarm- 
ing appearance. 

In    a   communication    to    the  Farmer  s 

Rcviciv  (Chicago),  last  spring,  we  remarked: 

Most  persons  who  have  used  tobacco,  pepper, 
camphor,  carbolic  acid,  and  turpentine  have  found 
them  of  no  avail  ;  on  the  contrary,  the  hairy  crea- 
tures seem  to  thrive  amid  these  substances  ;  but 
benzine  or  kerosene  both  eflf"ectually  destroy  it. 
Cotton,  saturated  with  either  of  these  substances, 
stuffed  into  the  joinings  of  floors  and  crevices 
beneath  the  base-boards,  during  the  winter 
months,  will  effectually  destroy  the  pest.  Ben- 
zine is  certainly  the  least  objectionable  of  the  two 
substances,  as  it  more  rapidly  evaporates  and 
does  not  materially  soil.  Boiling  hot  water, 
which  I  first  recommended,  is  much  less  objec- 
tionable than  either,  and  will  certainly  prove  as 
effectual.  There  is  every  reason  to  believe  also 
that  the  pure  Persian  insect  powder,  when  freshly 
ground,  will  prove  a  successful  prophylactic. 
All  methods  of  destruction  must,  however,  from 
the  tenacity  of  life  possessed  by  the  insect,  prove 
annoying  and  troublesome.  Hence  the  impor- 
tance of  prevention.  Its  distribution  has  been 
largely  traced  from  a  certain  Boston  carpet  house, 
and  all  housekeepers,  when  purchasing  carpets, 
should  carefully  scrutinize  them  before  laying 
them  down.  Wherever  they  can  be  steamed, 
this  proceeding  will  effectually  disinfect  them. 
Another  effectual  way  of  preventing  injury  is  to 
use  druggets.  These,  not  being  tacked  down, 
are  less  subject  to  attack,  and  far  more  easily 
watched. 

Dr.  Hagen  suggests  the  use  of  common 
tallow  along  the  cracks  and  joints  of  floor- 
ing and  of  tallowed  paper  underneath  the 
borders  of  carpets.     The  figure  which  we 
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give  will  introduce  this  unwelcome  emi- 
grant to  those  who  have  not  seen  it,  and 
it  is  hardly  necessary  to  add  that  it  is 
the  hairy  larva  (a)  which  does  the  mischief. 
The  beetle  is  black,  rather  prettily  varied 
with  white  and  bright  brick-red. 


THE  BEE  NUISANCE. 

To  even  refer  to  the  Honey-bee  as  a 
nuisance  under  any  circumstance  will  no 
doubt  be  resented  by  the  professional 
apiarian.  But  there  are  neighborhoods 
where  bees  are  kept  in  such  large  numbers 
that  they  do,  in  many  instances,  become 
an  intolerable  nuisance.  Under  excep- 
tional circumstances  bees  actually  puncture 
and  work  through  the  skin  of  tender  fruit, 
but  as  the  fact  is  strongly  denied  by  those 
who  have  not  witnessed  it,  we  will  pass  over 
this  mooted  point  for  the  present.  All 
agree  that  they  are  ready  to  avail  them- 
selves of  the  depredations  of  other  insects 
in  this  direction,  as  well  as  any  accidental 
wound  or  crack  of  a  delicious  peach  or 
other  fruit,  and  it  is  not  always  pleasant  to 
be  compelled  to  be  on  one's  guard  in  seek- 
ing a  specimen,  else  gather  a  handful  of 
bee-stings  as  a  penalty  for  carelessness. 

Last  summer  our  neighbor's  bees  visited 
our  peach  trees  at  the  time  the  fruit  was 
ripening  and  in  such  numbers  that  it  was 
positively  dangerous  to  undertake  to  gather 
the  peaches  as  they  reached  maturity  from 
day  to  day.  The  bees  also  bored  into  the 
raspberries  and  blackberries  and  swarmed 
in  the  flower  garden,  and  to  cut  a  spike  of 
scarlet  sage,  mignonette,  or  heliotrope  with- 
out first  brushing  off  the  bees,  was  pretty 
certain  to  be  followed  with  a  thrust  of  a 
poisonous  lance.  But  even  these  annoy- 
ances could  be  submitted  to  with  a  better 
grace  than  the  visits  of  the  little  honey- 
gatherers  to  our  greenhouses  during  the 
warm  days  of  winter  and  early  spring,  be- 
fore the  flowers  appear  in  the  garden. 
There  have  been  days  during  the  past  mild 
winter  when  so  many  bees  visited  the  green- 
houses that  few  persons  would  care  to  mix 
in  their  company,  or  endeavor  to  pick  a 
flower.  We  once  kept  a  few  stands  of 
bees,  but  had  to  dispose  of  them  on  account 


of  their  persistent  visits  to  the  greenhouse 
in  the  spring,  at  the  time  we  were  most 
busy  working  among  the  plants  ;  but  dispos- 
ing of  our  own  stock  has  not  been  much  of 
a  relief,  on  account  of  the  nearness  of  neigh- 
bors who  are  engaged  in  bee-keeping. 

We  have  no  inclination  to  speak  ill  of 
the  Honey-bee,  but  there  is  such  a  thing 
as  having  too  many  in  a  neighborhood,  and 
when  this  occurs  it  becomes  a  serious  ques- 
tion whether  they  should  be  treated  as 
noxious  or  beneficial.  We  fail  to  see  why 
a  bee-keeper  should  have  the  right  to  pas- 
ture his  bees  on  another  man's  land  any 
more  than  his  sheep  or  cattle,  especially  if 
they  are  a  nuisance  and  do  harm  to  his 
neighbor's  property.  In  some  parts  of  the 
country,  men  owning  or  renting  a  few  acres 
of  land  keep  bees  enough  to  gather  all  the 
honey  from  the  flowers  growing  in  a  circuit 
of  several  miles,  and 'this  they  claim  as  a 
right,  but  upon  what  grounds  we  fail  to  dis- 
cover. To  keep  bees  in  moderation  is 
certainly  not  objectionable  in  the  country, 
but  there  should  be  some  limit  even  to  the 

Honey-bee. — A.  S.  F. 

■♦—♦ 

Poultry  7'.r.  Imported  Cabbage  Worm. 
— A  correspondent  of  the  Prairie  Fanner, 
writing  from  Desmoines,  la.,  states  that  al- 
lowing poultry  to  run  among  the  cabbage 
plants  has  proved  of  no  avail  against  Pieris 
rapce,  and  cites  a  case  in  which  hens  with 
young  chickens  were  tied  among  the  plants, 
and  the  plants  covered  with  corn  meal. 
"  The  chickens,"  he  writes,  "  apparently 
never  touched  a  worm,  even  when  covered 
with  meal  ;  nor  did  the  hens  drive  off  or 
capture  the  butterflies  that  hovered  about 
in  such  numbers." 


Silkworm  Eggs  :  Silk  Culture. — We 
are  continually  receiving  requests  for  Silk- 
worm eggs  ;  also  for  information  on  the 
rearing  and  culture  of  Silkworms.  We 
have  no  eggs  to  dispose  of  and  would  re- 
fer correspondents  to  the  Department  of 
Agriculture  which  doubtless  has,  or  to  Mr. 
L.  S.  Crozier  of  Bayou  Sara,  La.  We 
would  also  refer  for  general  information  on 
the  subject  to  our  "  Manual  of  Instructions 
on  the  Production  of  Silk,"  being  special 
report  No.  1 1  of  the  Department  of  Agri- 
culture, which  can  be  obtained  upon  appli- 
cation to  the  Commissioner. 
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THE  AILANTHUS  SILK-WORM. 

(Attacus  \^Sa»iia]  cynthia.) 

[In  the  last  number  of  Science  News,  a  worthy  monthly, 
the  discontinuance  of  which  we  regret,  we  gave  some  account 
of  the  Ailanthus  Silk-worm,  and  herewith  reproduce  portions 
of  the  article. — Ed.] 

The  serious  failure  of  the  French  silk 
crop  the  present  year  has  caused  renewed 
attention  to  be  paid  to  other  silk  produc- 

[Fig. 


twisting  of  several  of  the  simple  threads  to- 
gether. The  difficulty  in  thus  twisting  or 
combining  several  threads  of  this  silk  has 
in  the  past  proved  the  greatest  hindrance 
to  successful  ailanti-culture.  In  view  of 
the  renewed  interest  manifested  in  the  sub- 
ject, an  account  of  the  insect  will  prove 
timely,  and  interesting. 

16.] 


Attacus  cvnthia  : — a,  eggs  ;  b,  larva  ;  c,  cocoon  ;  d,  chrysalis  ;  e,  female  moth  (after  Riley). 


ing  worms.  A  recent  article  in  the  London 
Times  draws  attention  to  the  fact  that  one 
of  the  principal  difficulties  in  the  way  of 
utilizing  the  silk  of  the  Ailanthus  silk- 
worm has  been  removed  by  a  device  in- 
vented by  M.  Le  Doux,  that  facilitates  the 
unwinding  of  the  cocoon  and  permits  the 


The  Ailanthus  silk-worm  is  the  only 
species  of  the  different  worms  which  have 
been  introduced  from  Asia,  either  into 
Europe  or  America,  which  has  proved  of  a 
hardy  nature  ;  or  which  has  become  fully 
acclimated.  The  vigor  of  its  constitution 
may  be  likened   to  the  characteristics  of 


THE   AMERICAN    ENTOMOLOGIST. 


57 


the  tree  upon  which  it  feeds, — which  tree 
is  known  to  flourish  on  all  kinds  of  soil 
and  in  widely  different  latitudes. 

There  are  some  interesting  features  in 
the  natural  history  of  this  worm.  The 
female  deposits  on  an  average,  two  hundred 
and  fifty  eggs.*  These  are  about  i.e"""". 
long,  oval  in  form,  and  of  a  cream  color 
(Fig.  16,  a).  They  are  spotted  in  places 
with  dark  green  or  black  particles,  which 
can  be  rubbed  off  and  which  under  the 
microscope  are  found  to  consist  principally 
of  gum,  mixed  with  minute  hairs. 

The  moth  fastens  them  by  means  of  a  gum 
with  tolerable  firmness  to  whatever  object 
she  may  be  upon.  They  are  however  easily 
detached,  and  if  subsequently  placed  on 
moist  cloth  or  paper  will  again  adhere. 
They  hatch  at  a  temperature  of  65°  Fahr. 

Within  a  month  after  hatching  the  worm 
(Fig.  16,  f)  spins  up,  forming  its  cocoon 
(Fig.  16,  c)  within  the  leaf  which  is  drawn 
partly  around  it,  and  fastening  the  leaf 
stalklet  to  the  main  stalk  with  strong  silk, 
In  five  days  it  becomes  a  chrysalis  (Fig.  1 6,  d), 
and  if  of  the  first  brood,  produces  the  moth 
within  three  weeks  afterwards.  The  second 
brood  of  worms  generally  have  the  instinct 
to  fasten  their  cocoons  to  the  more  perma- 
nent twigs,  to  which  they  hang  securely 
during  the  winter  ;  but  they  often  attach 
them  to  the  leaf  stalk,  with  which  they  are 
carried  to  the  ground  in  the  fall  ;  and  the 
streets  of  the  cities  in  which  they  have  be- 
come wild  are  often  strewn  with  such  co- 
coons which  get  trodden  on  and  destroyed. 

The  moth  is  of  a  rusty  yellow  color 
inclining  to  green,  and  marked  with  pale 
lilac  and  white,  with  transparent  crescent 
spots.  The  males  are  smaller  that  the 
females,  having  smaller  bodies  and  nar- 
rower wings,  the  hind  ones,  especially, 
being  much  less  rounded.  The  male 
antennae  are  scarcely  any  broader  than 
those  of  the  female. 

The  above  descriptions  are  general  in 
their  character.  The  insect  is  not  only 
variable  in  intensity  of  markings  and  color- 
ation, but  likewise,  to  an  unusual  degree, 

*  Parthenogenesis  has  been  known  to  occur  exceptionally 
in  this  as  in  other  species  of  the  family.  See  A  nnaies  de 
la  Soc.  Ent.  de  France.     1872.     LXII. 


in  the  time  required  for  development.  In 
a  number  of  them  which  we  have  had  under 
close  observation,  some  of  the  first  that 
were  bred  were  very  irregular  in  this  re- 
spect, part  of  the  second  brood  issuing 
as  moths  in  the  fall,  and  part  remaining 
over  winter  in  the  cocoon  till  the  middle 
of  the  following  June.  The  chrysalis  has 
also  remained  not  only  through  one  win- 
ter, but  throughout  the  summer,  and  suc- 
ceeding second  winter,  and  not  giving  forth 
the  moth  till  the  second  summer  though 
the  cocoons  were  submitted  to  precisely 
the  same  conditions  under  which  others 
hatched,  from  the  same  batch  of  eggs 
issued  in  the  fall  of  the  year  in  which  they 
were  hatched.  This  is  the  common  ex- 
perience of  most  persons  who  have  raised 
the  worms  in  large  quantities. 

A  high  temperature  generally  hastens 
their  development,  as  it  does  in  other  in- 
sects ;  and  while  many  of  those  of  the  sum- 
mer brood  average  but  25  days  from  the 
time  of  hatching  to  spinning,  those  of  the 
fall  brood  which  issue  the  same  year,  aver- 
age 30  days. 

Some  specimens  which  we  happened  to 
have  feeding  in  1869,  in  cages  contain- 
ing plum  twigs  as  well  as  Ailanthus,  seemed 
to  eat  the  leaves  of  the  former  with  as 
much  relish  as  of  the  latter  ;  and  no  doubt 
other  food  plants  might  be  found  for  this 
insect,  if  it  was  desirable.  In  Europe 
they  have  also  been  fed  with  success  on 
Rhus  coriaria  and  Pimpernel ;  while  Dr. 
Alexander  Wallace,  of  London,  has  fed 
them  with  Plum  and  Laburnum,  producing 
moths  weakened  and  defective  in  size.  He 
gives,  in  one  of  his  papers,  a  very  interest- 
ing account  of  some  dwarfs  produced  from 
celery-fed  worms. 

The  silk  of  the  Ailanthus  worm  is  no 
doubt  very  valuable,  but  to  what  extent, 
depends  on  our  ability  to  manufacture  it 
successfully.  It  has  several  disadvantages, 
but  native  ingenuity  may  devise  some 
means  to  overcome  them  or  turn  them  to 
account.  The  value  of  any  silkworm  de- 
pends on  our  ability  to  unwind  its  cocoon. 
The  cocoon  of  this  worm  is  prolongated  and 
its  threads  are  attached  by  strong  and  very 
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tenacious  gluten,  for  which  reason  it  has 
never  been  successfully  unwound,  and  even 
carding  is  not  an  easy  operation.  Like 
that  of  our  Cecropia,  the  Ailanthus  cocoon 
is  open  at  one  end,  and  though  the  thread 
is  continuous,  and  if  disengaged  of  the 
glutinous  matter  which  binds  it,  may  be 
continuously  reeled  off,  yet  such  reeling  is 
rendered  difficult  from  the  fact  that  the 
moment  the  cocoons  are  placed  in  the  ba- 
sin they  fill  with  water,  sink  to  the  bottom, 
and  cause  the  threads  to  continually  break. 

There  are  some  important  facts  connected 
with  ailanthus  silk  which  recommend  it. 
It  bleaches  well,  and  has  long  been  used 
in  China,  where  it  is  known  to  be  so  durable 
that  a  dress  made  from  it  frequently  de- 
scends as  an  heir  loom  for  generations.  It 
has  for  many  years  been  in  the  markets  of 
France,  and  specimens  of  manufactured 
staffs  from  it,  which  we  saw  in  Paris  and 
London,  took  on  sundry  dark  colors  very 
well  and  looked  remarkably  fine. 

This  class  of  goods  is  known  as  Ailan- 
tiiie,  and  might  be  put  to  a  great  many  uses, 
as  there  is  always  a  demand  for  coarse 
silks.  We  have  understood  that  specimens 
of  this  silk  have  been  successfully  woven 
at  Paterson,  N.  J. 

A  number  of  devices  for  unwinding  the 
cocoons  have  been  patented  in  Europe, 
but  none  seem  to  have  come  into  general 
use,  and  whatever  impetus  they  may  give 
ailanti-cwliwre;,  we  may  rest  perfectly  satis- 
fied that  such  culture  will  never  become 
general,  and  that  the  Ailatithus  silkworm 
will  never  replace  that  of  the  Mulberry. 

The  prime  reason  why  the  Mulberry 
silkworm  must  ever  be  the  silk  producer 
of  commerce,  aside  from  the  superior  qual- 
ity and  quantity  of  its  silk,  is  that  it  is  a 
domesticated  insect,  and  that  the  worm 
can  be  fed  in  large  quantities  in  partial 
confinement  and  under  control ;  further, 
that,  while  enduring  this  artificial  life,  it 
shows  no  disposition  to  escape  from  the 
shallow  trays  upon  which  it  is  fed.  All 
the  other  worms  suffer  more  or  less  when 
brought  together  in  large  numbers,  or 
when  confined  or  sheltered,  and  in  this  fact 
more  than  in  any  difficulty   in  using  the 


silk,  lies  the  secret  of  the  failure  to  substi- 
tute any  of  them  for  mori.  The  hardiness 
and  adaptability  of  cynthia  to  different  cli- 
mates cannot  offset  this  objection  ;  for  it 
remains  essentially  a  wild  worm,  and  it 
will  require  many  centuries  of  selecting 
and  artificial  rearing  ere  it  can  be  domes- 
ticated to  the  same  extent  that  is  the  Seri- 
cai'ia  mori.  There  never  can  be  any  de- 
pendence placed  on  the  production  of  silk 
from  worms  growing  wild  on  their  food- 
plants,  as  in  such  state  their  exposure  to 
birds  and  other  enemies  will  always  render 
the  cocoon  harvest  uncertain,  and  it  is  far 
more  expensive  and  troublesome  to  pro- 
tect both  the  wild  worms  and  the  trees  on 
which  they  grow,  than  it  is  to  rear  the 
Mulberry  worm  by  the  ordinary  methods 
employed. 

The  question  of  cultivating  our  Attacus 
cecropia  is  again  being  discussed  in  France. 
Its  silk  is  less  valuable  than  that  of  cynthia, 
and  all  the  objections  to  this  last  apply 
still  more  forcibly  to  cecropia.  The  fol- 
lowing conclusions  which  we  came  to  in 
1 87 1,*  after  considering  all  the  introduced 
and  native  silkworms  of  any  importance, 
hold  equally  true  to-day  : 

There  can  be  no  good  .reason  given  why  .silk- 
culture  ma}'  not  become  one  of  the  industries  of 
this  country,  especially  if  fostered  at  the  start. 
We  would,  however,  advise  no  one  to  enter  into 
it  on  a  large  scale,  as  a  business.  The  raising  of 
silk  is  seldom  lucrative,  even  in  the  most  favor- 
able countries  ;  for  in  this  as  in  most  other  in- 
dustries, the  principal  profits  accrue  to  the  mid- 
dlemen, reelers,  and  manufacturers  ;  but  on  a 
small  scale,  and  prosecuted  in  connection  with 
other  branches  of  agriculture  and  horticulture, 
it  will  give  most  desirable  returns  for  the  time 
employed.  The  erection  of  a  few  reeling  estab- 
lishments is  absolutely  necessary  to  establish 
this  industry. 

For  in-door  culture,  no  worm  surpasses  the 
mulberry  species  {mori),  for  out-door  culture  none 
at  present  surpass  the  ailanthus  species  {cynthia), 
though  \i yama-ntai  and  />er/iyi  can  once  be  accli- 
mated, their  cocoons  are  more  valuable.  Of  the 
native  worms  polypheiiius  is  the  most  valuable 
and  important,  its  silk  being  easily  reeled  and  of 
excellent  quality  :  cecropia  comes  next  in  order, 
its  silk  being  reeled  with  difficulty,  while  that  of 
proiiu-thea  and  luna  is  of  less  value,  has  never  yet 
been,  and  probably  cannot  be  reeled. 


The  Hickory  Scolytus  (-5".  ^-spinosus  Say), 
has  recently  been  received  from  Wash.  Ter., 
showing  that  this  pest  is  more  widely  dis- 
tributed than  heretofore  supposed. 


*  4th  Mo.  Ent.  Rep.,  p. 
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AN  UNRECORDED  HABIT  IN  THE  LIFE-HISTORY 
OF  CERTAIN  TRICHOPTEROUS  INSECTS. 

Mr.  Salvin  recently  placed  in  my  hands 
three  leaves  of  hazel,  upon  each  of  which 
was  a  gelatinous  mass,  enveloping  either 
ova  or  recently  hatched  larvae  of  some  Tri- 
chopterous  insect ;  the  bushes  upon  which 
they  were  found  were  situated  at  a  consid- 
erable distance  from  the  nearest  stream. 
The  ova  in  the  still  undeveloped  mass  were 
arranged  in  regular  series,  made  still  more 
evident  by  the  two  black  eye-spots  of  each 
embryo,  which  showed  both  through  the 
eggs  and  through  the  viscid  surroundings. 
After  the  lapse  of  about  twenty-four  hours, 
the  previously  unhafched  larvae  were  roam- 
ing in  their  transparent  environment,  and 
some  of  those  already  hatched  had  left  it, 
and  were  wandering  about  the  box,  prob- 
ably in  search  of  the  element  they  were  not 
destined  to  find,  and  their  size  had  won- 
derfully increased  since  they  were  hatched. 

Only  a  few  days  before  this  experience, 
Mr.  Rye  informed  me  that  poplar  leaves 
bearing  similar  gelatinous  masses  had  come 
under  his  notice.  This  reminded  me  that 
Prof.  Westwood  had  once  either  recorded, 
or  mentioned  to  me  verbally,  quite  a  paral- 
lel case  (I  now  believe  it  was  a  verbal  com- 
munication) ;  the  accumulation  of  evidence 
appears  worthy  of  notice  in  a  more  promi- 
nent manner. 

The  size  of  the  gelatinous  masses  was 
considerable  ;  undoubtedly  large  at  the  time 
of  deposition,  and  increased  by  the  absorp- 
tion of  moisture  from  the  air.  The  juven- 
ile larvae  appeared  to  me  to  belong  to  the 
Family  Littuiophilidce,  and,  considering  the 
time  of  year,  I  have  little  doubt  they  per- 
tain to  the  genus  Halesus,  all  the  conditions 
agreeing  therewith. 

These  observations  open  up  more  than  one 
interesting  problem  in  the  early  life-history 
of  Trichopterous  larvae.  Halesus  is  a  genus 
the  larvae  of  which  frequent  streams.  The 
larvae  hatched  from  the  egg-masses  collected 
by  Mr.  Salvin  would  have  had  to  travel 
many  yards  before  they  reached  the  near- 
est stream,  or  water  of  any  kind,  save  that 
resulting  from  recent  rains.  Furthermore, 
it  appears  to  me  that  the  gelatinous  secre- 


tion in  which  the  eggs  are  enveloped  may 
serve  as  food  for  the  young  larvae,  other- 
wise it  is  difficult  to  account  for  the  very 
considerable  increase  in  size  of  those  I  had 
under  observation,  amounting  in  less  than 
two  days  to  about  double  that  of  the  newly 
emerged  larvae. 

All  Trichoptera  (so  far  as  is  known)  void 
their  eggs  in  a  viscid  surrounding.  Most 
of  them  deposit  this  mass  in  the  water  or 
on  water  plants.  In  the  case  now  under 
consideration  it  appears  probable  that  cer- 
tain of  them  prefer  (either  habitually,  or 
casually)  to  avert  immediate  contact  with 
the  element  in  which  their  progeny  must 
eventually  pass  the  greater  part  of  their 
lives,  and  to  trust  to  chance  that  some  of 
them  may,  at  the  proper  time,  reach  their 
aquatic  home. 

There  is  mystery  about  the  infantine  life 
of  most  Trichopterous  larvae,  notwithstand- 
ing that  it  was  from  observations  on  the 
eggs  of  a  species  of  this  Order  that  Baddach, 
in  1854,  wrote  a  memoir  that  contributed 
greatly  to  the  advancement  of  embryology 
in  insects,  a  subject  that  of  late  years  has 
become  almost  a  distinct  branch  of  natural 
science. — R.  McLachlan,  in  Entom.  Monthly 
Mag.  (London^  Nov.  1879. 


INSECTS  INJURING  THE  BLACK  LOCUST 

{Robinia  psendacacid). 

BY  V.  T.  CHAMBERS,  COVINGTON,  KY. 

Farmers  in  Northern  Kentucky  are  mak- 
ing many  complaints  about  the  injury  that 
is  being  done  to  locust  trees  by  insects. 
The  principal  depredators  are  the  beetle 
Hispa  {Uroplata)  suturalis  Fabr.,  both  as 
larva  and  imago,  and  the  Tineid  larvae  of 
Lithocolletis  ornatella  Cham.,  Lithocolletis 
robiniella  Clem,  and  Gracilaria  {Parec- 
topd)  robiniella  Clem.  Many  other  insects 
feed  also  on  the  Locust ;  and  it  sometimes 
happens  that  a  species  which  has  been 
usually  not  very  abundant,  will  suddenly 
become  so  numerous  and  commit  such 
devastation  as  to  become  for  the  time  a 
plague.  For  this  reason  I  deem  it  best  to 
refer  briefly  to  the  other  insects  which  feed 
on  the  Locust,  before  referring  further  to  the 
principal  depredators  above  named.     Thus 
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^■^cea  piirpui-iella  Cham,  is  a  leaf-miner  of 
the  Locust  ;  that  is,  it  burrows  in  the  sub- 
stance of  the  leaves  between  the  upper  and 
lower  cuticles.  Its  mine  is  small  and  placed 
at  the  junction  of  a  vein  and  the  midrib, 
if  this  is  indeed  the  work  of  this  species, 
the  history  of  which  has  not  yet  been  suf- 
ficiently investigated.  There  is  also  a  small 
larva  which  is  sometimes  found  inhabiting 
a  tube  made  of  "  frass  "  inside  the  mines  of 
LithocoUctis  robiniella  and  L.  ornatella,  and 
it  is  possible  that  this  may  prove  to  be  the 
larva  of  A.  purpuriella,  as  to  the  larval 
habits  of  which  nothing  can  be  said  with 
certainty  except  that  it  feeds  on  locust 
leaves.  Gclechia  pseudacaciella  Cham,  is 
another  locust-feeding  larva,  which  when 
very  young,  may  be  found  under  a  minute 
web  which  extends  a  little  way  along  the 
side  of  the  midrib  on  the  under-side  of  the 
leaf,  and  later  in  life  may  be  found  feeding 
between  two  leaflets  or  inside  of  the  mine 
of  L.  robiniella,  the  pupa  of  which  it  fre- 
quently eats.  Dr.  Packard  mentions  another 
larva,  that  of  Depressaria  robiniella,  as  feed- 
ing on  locust  leaves,  but  it  is  unknown  to 
me.  The  larva  of  Xylesthia  Clemensella 
burrows  in  the  dead  locust  timber,  and  pos- 
sibly also  in  the  living  wood,  and  there  is  a 
singular  larva,  the  imago  or  moth  of  which 
is  unknown,  which  burrows  in  locust  twigs, 
eating  the  pith.  Its  jaws,  head  and  thor- 
acic segments  are  large  and  nearly  black, 
and  its  feet  are  well  developed  ;  the  abdo- 
minal segments  are  yellow,  marked  with 
spots  like  those  many  Gclechia  larvge,  and 
the  larva  is  about  half  an  inch  long.  All 
of  the  foregoing  species,  except  perhaps  the 
last  and  Hispa  suturalis,  belong  to  the  Le- 
pidopterous  family  Tincidce.  Besides  these 
the  moth  Xylcutes  robinice,  and  the  butterfly 
Eiidamus  tityrus  also  feed  in  the  larval 
state  on  the  Locust  ;  the  former  boring 
in  the  wood,  the  latter  feeding  exter- 
nally on  the  leaves.  Besides  the  Hispa 
before  mentioned,  another  beetle,  Clytus 
robinice,  feeds  on  or  rather  in  the  Locust  in 
its  larval  state,  burrowing  in  the  wood. 
There  are  also  some  small  Homoptera  of 
the  genus  Etythroneura  Fitch,  which  suck 
the  juices  of  the  leaves  ;  but  possibly  the 


Locust  may  not  be  their  only  food-plant ; 
and  there  are  two  species  of  Diptera  {Ceci- 
dofnyia pseudacacice  and  Cecidomyia  robinice) 
which  feed  exclusively  on  locust  leaves  in 
the  larval  state.  The  first  of  these  {C. pseud- 
acacice^ is  not  very  abundant  in  this  local- 
ity, but  C.  robinice  is  quite  abundant  and  no 
doubt  contributes  to  the  destruction  of  the 
trees.  It  feeds  externally  on  the  leaves, 
causing  them  to  curl  and  turn  pale  yellow 
over  the  affected  part ;  but  the  burnt  ap- 
pearance which  the  trees  present  is  not 
attributable  to  them,  but  to  Hispa  suturalis, 
Lithocolletis  ornatella,  and  L.  rolmiiella 
and  Gracilaria  robiniella.  Prof.  Haldeman, 
in  the  Pennsylvania  Farm  Journal,  VI,  men- 
tions this  appearance,  and  attributes  it 
chiefly  to  Cecidomyia  robinice  and  Hispa 
suturalis;  but  the  two  species  of  Litho- 
colletis and  the  Gracilaria  were  probably 
unknown  to  him,  and  their  work  was  attri- 
buted to  the  beetle,  which  has  sins  enough 
of  its  own  to  answer  for  in  this  respect. 

Locust  groves  are  not  so  numerous  in 
this  region  now  as  they  were  twenty-five 
years  ago,  but  whether  the  insects  above 
referred  to  have  had  anything  to  do  with 
their  decrease,  I  do  not  know.  Their  depre- 
dations only  began  to  attract  attention  some 
ten  or  twelve  years  ago,  and  they  have  been 
on  the  increase  ever  since.  By  the  ist  of 
August  the  groves  look  as  if  a  fire  had 
swept  over  them  ;  and  on  examining  the 
leaves  in  many  groves  almost  every  leaflet 
will  be  found  to  contain  a  "mine,"  as  the 
burrow  of  the  larva  is  technically  called, 
and  many  of  them  will  contain  three  or 
four  ;  while  the  imago  or  mature  insect  of 
Hispa  suturalis  will  be  found  in  great 
numbers  feeding  externally  on  the  leaves. 
The  mine  of  this  species  is  a  large  blister- 
like spot  of  a  brown  or  grayish-brown  color, 
and  the  larva  contained  in  it  is  somewhat 
flattened,  and  has  large  jaws  as  compared 
with  the  other  leaf-miners  found  in  the 
same  leaves,  and  it  passes  the  pupa  state  in 
the  mine.  The  mine  of  Lithocolletis  orna- 
tella is  a  flat,  pale  yellowish  blotch,  and  the 
larva  up  to  its  fifth  stage  is  whitish,  flat, 
and  small ;  after  that  time  however  it  be- 
comes green  and  more  cylindrical.   It  leaves 
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the  mine  to  pupate.  The  larva  of  L.  robini- 
ella  like  that  of  L.  ornatella  is  found  in  both 
surfaces  of  the  leaflets,  and  is  what  is  tech- 
nically termed  a  tentiform  mine, — that  is, 
it  is  a  large  white  blister-like  spot.  Its 
larva  up  to  its  third  stage  is  flat  and  white, 
and  after  that  becomes  cylindrical.  The 
larva  of  the  beetle  is  much  larger  than 
either  of  those  of  Lithocolletis.  The  fourth 
mine  is  that  of  Gracilaria  {Parectopa) 
robiniella.  It  is  pale  yellowish  and  extends 
along  the  midrib  on  the  upper  side  of  the 
leaflet,  sending  off  finger-like  processes  on 
each  side.  The  larva  is  somewhat  de- 
pressed, by  which  fact  it  may  be  dis- 
tinguished from  the  larva  of  L.  robmiella. 
These  larvae  of  Lithocolletis  and  Gracilaria 
have  each  only  six  legs  ;  but  in  their  mines, 
and  especially  in  the  mines  of  L.  robinietla, 
may  frequently  be  found  a  larger,  striped 
larva  with  eight  legs  ;  this  is  the  larva  of 
Gelechia  pseudacaciella  before  mentioned. 

Fully  nine-tenths  of  the  depredations  of 
insects  on  locust  trees  in  this  locality  are 
the  work  of  Hispa  suturalis,  Lithocolletis 
robiniella,  L.  ornatella,  G.  robiniella  and 
Cecidomyia  robinice,  and  probably  one-half 
of  it  is  the  work  of  LL.  suturalis. 

When  we  look  at  a  grove  in  August  the 
wonder  is  not  that  it  should  be  destroyed 
by  these  depredators,  but  that  it  does  not 
succumb  much  sooner  than  it  does.  It 
will  continue  to  live,  in  spite  of  its  injuries, 
for  several  years,  the  trees  gradually  dying 
out  one  by  one.  The  young  trees  seem  to 
suffer  most,  as  the  insects  seem  to  prefer 
their  foliage  ;  and  large  old  trees  seldom 
exhibit  the  burnt  appearance  of  the  young 
groves.  Young  shoots  growing  up  around 
an  old  trunk  will  sometimes  have  nearly  all 
their  leaves  blistered,  while  but  few  com- 
paratively of  those  on  the  old  tree  will  be 
injured. 

No  means  of  checking  the  ravages  of 
these  species  are  at  present  known,  other 
than  those  afforded  by  nature,  and  these 
seem  wholly  insufficient.  I  have  bred  two 
species  of  Chalcid  parasites  from  L.  robini- 
ella, and  two  from  L.  ornatella,  and  one 
from  Gracilaria  robiniella,  and  there  are 
also  parasites  which  prey  upon  LLispa  sutur- 


alis; but  although  these  parasites  are  abund- 
ant they  are  not  numerous  enough  to  check 
perceptibly  the  devastations  of  the  leaf- 
mining  larvse.  Economic  Entomology  may 
and  it  is  to  be  hoped  will  accomplish  much 
in  the  future  ;  unfortunately,  man  is  at 
present  very  much  at  the  mercy  of  his  con- 
temptible little  foes. 

^  -^ 

THE  INSECT  ENEMIES  AND  DISEASES  OP  OUR 
SMALL  FRUITS. 

[Read   before  the  New  Jersey  State  Horticultural  Society, 
Jan.  16,  1880,  by  A.  S.  Fuller.] 

Insects  and  diseases  are  frequently  so 
closely  united,  or  so  dependent  upon  each 
other,  that  the  naturalist  often  finds  it  dif- 
ficult to  determine  to  which  the  fruit-' 
grower  should  attribute  his  losses.  Some 
species  of  insects  attack  only  diseased  or 
dead  plants  ;  others  only  the  living  and 
healthy.  If  a  plant  shows  signs  of  failing 
we  are  inclined  to  speak  of  it  as  being  dis- 
eased, whether  the  failure  is  caused  by  a 
lack  of  some  element  in  the  soil,  attacks  of 
parasitic  fungi,  or  noxious  insects.  The 
loss  is  the  same  in  the  end,  whether  from 
one  or  all  of  these  enemies  combined. 

There  are  two  practical  methods  of  com- 
bating insect  enemies  and  diseases  of 
plants  ;  one  is  to  so  carefully  cultivate 
and  stimulate  the  growth  of  the  plants  that 
they  may  possess  the  power  of  resisting  at- 
tack ;  the  other  is  to  make  war  directly 
upon  them  by  artificial  means.  Of  course, 
the  first  method  is  most  applicable  or  prac- 
ticable against  the  more  minute  species,  such 
as  the  plant-lice,  rust,  smut,  and  mildew. 
I  do  not  recommend  forcing  plants  to 
extremes,  in  order  to  enable  them  to  resist 
their  enemies,  as  this  might  work  an  irre- 
parable injury  ;  but  the  condition  to  be 
aimed  at  should  be  a  healthy,  vigorous 
growth  ;  for  anything  beyond  this,  is  more 
the  sign  of  weakness  than  strength. 

The  half-starved,  over-worked,  and  un- 
cared  for  horse  is  sure,  sooner  or  later  to 
become  the  prey  of  various  kinds  of  inter- 
nal and  external  parasites,  which  are  thrown 
off,  or  their  attacks  successfully  resisted  by 
the  healthy,  vigorous  and  well  fed  animal ; 
and   the    same   principle   holds   good    all 
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through  the  animal  and  vegetable  king- 
doms— whether  the  subject  be  a  man,  horse, 
sturdy  oak,  or  delicate  strawberry  plant. 
Not  that  all  diseases  are  due  to  loss  of 
vigor  through  starvation  and  neglect ;  but 
that  a  large  number  of  them  are,  is  well 
known. 

The  experience  of  the  grape-grower  of 
France  with  the  Phylloxera  is  one  of  the 
most  remarkable  instances  on  record  of 
the  success  of  what  may  be  termed  the 
"  resistant  methods  "  of  combating  insect 
enemies.  After  having  searched  in  vain 
for  many  years  to  find  some  practical 
method  of  destroying  this  pest.  Prof.  Riley 
in  his  remarkable  investigations  in  this 
•country  discovered  that  some  of  our  native 
American  varieties  were  capable  of  resist- 
ing it,  /.  e.  of  growing  vigorously  notwith- 
standing the  presence  of  the  lice  upon 
their  roots.  This  discovery  opened  a  way 
out  of  the  difficulty,  and  the  French  are 
successfully  availing  themselves  of  it  by 
using  our  resisting  species  as  stock  for 
their  more  susceptible  kinds.  The  Grape 
Phylloxera  is  more  or  less  abundant  in  all 
of  our  vineyards,  but  owing  to  the  rapid 
and  vigorous  growth  of  most  of  our  native 
varieties  it  does  comparatively  little  harm. 

But  we  have  many  kinds  of  insects  that 
attack  our  small  fruits  that  cannot  be  con- 
trolled upon  this  resistant  system,  and  we 
are  compelled  to  combat  them  in  a  more  di- 
rect and  vigorous  way,  and  among  the  first 
to  which  I  would  call  your  attention  are 
those 

AFFECTING    THE    BLACKBERRY. 

Some  ten  years  ago,  the  cultivators  of 
the  Blackberry  in  various  parts  of  New 
Jersey  noticed  that  the  ends  of  the  young 
growing  canes  in  summer  would  occasion- 
ally curl,  twist  about,  and  often  assume  a 
singular,  fasciated  form,  resulting  in  an  en- 
tire check  to  their  growth.  The  leaves  on 
these  infested  shoots  did  not  die  and  fall 
off,  but  merely  curled  up,  sometimes  as- 
suming a  deeper  green  than  the  healthy 
leaves  on  the  same  stalk.  At  the  approach 
of  winter  the  infested  leaves  remained  firmly 
attached  to  the  diseased  stems,  and  all 
through    the   cold    weather    and  far   into 


the  spring,  these  leaf -laden  and  diseased 
stems  were  a  conspicuous  object  in  many 
of  the  blackberry  plantations  of  this  State. 

If  the  infested  shoots  are  examined 
in  summer,  thousands  of  minute  insects 
of  a  pale  yellow  color  and  covered  with  a 
powdery  exudation  will  be  found  sucking 
the  juices  of  the  succulent  stems  and  leaves,- 
causing  the  crimping,  curling,  and  twisting 
of  these  parts  as  described. 

This  parasite  resembles  somewhat  an 
ordinary  green-fly  [Aphis]  or  plant-louse, 
but  according  to  the  observations  of  Prof. 
Riley  it  belongs  to  the  closely  allied  Flea- 
lice  family  {FsyllidcB},  distinguished   from 

[Fig.  17.] 


PsYLLA    TRIPUNCTATA — hair  line  showing  nat.  size   (after 
Riley). 

the  plant-lice  by  a  different  veining  of  the 
wings,  and  by  the  antenna  being  knobbed  at 
the  tip,  like  those  of  the  butterfly,  the  knob 
usually  terminating  in  two  bristles.  These 
insects  jump  as  briskly  as  a  flea,  from  which 
characteristic  they  derive  their  scientific 
name.  The  particular  species  in  question 
was  called  by  Prof.  Riley  the  "  Bramble 
Flea-louse  {Psylla  rubi*)"  in  the  American 
Entomologist  (Vol.  I,  p.  225).  It  has  in- 
creased very  rapidly  during  the  past  half 
dozen  years  or  more,  and  unless  fruit- 
growers make  a  more  vigorous  fight  than 
they  yet  have  done,  it  will  soon  get  the 
mastery  of  most  blackberry  plantations. 
The  only  practical  method  as  yet  discov- 
ered for  checking  the  ravages  of  this  in- 
sect, is,  to  cut  off  the  ends  of  the  infested 
canes  and  burn  them.  This  operation 
should  always  be  performed  either  in  the 
morning,  or  during  cool  wet  weather,  else 
many  of  the  insects  will  escape,  and  at  all 
times   the  severed   shoots  should  be  im- 


*  It  cannot  be  distinguished  from  Psylla  tripunctata  Fitch 
(Catalogue  of  Homop^ra,  etc.),  and,  what  is  most  singular, 
the  same  species  is  very  common  on  Pine  trees  all  over  the 
eastern  part  of  the  continent,  from  Florida  to  Canada.— Ed. 
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mediately  dropped  into  bags  and  in  them 
carried  to  the  place  where  they  are  to  be 
burned,  and  there  emptied  into  the  fire. 
If  every  one  having  blackberry  bushes  in 
their  gardens  would  practice  this  method 
of  destruction,  this  pest  would  soon  cease 
to  do  much  harm. 

Several  species  of  Borers  infest  the 
Blackberry  :  the  most  common  one  is  the 
larva  of  a  small,  slender,  red-necked  beetle, 
the  Obereaperspicillata  of  Haldeman.  The 
small,  legless  grubs  bore  the  pith  of  the 
canes,  causing  them  to  die  prematurely, 
or  so  weakening  them  that  they  are  broken 

[Fig.  18.] 


DiASTROPHUS  NEBULOSUS  :  a,  gall  ;  b,  slice  of  same  showing 
cells  and  grubs  nat.  size  ;  c,  larva  ;  d,  pupa— enlarged  (after 
Riley). 

down  with  the  wind.  As  there  are  some 
fourteen  or  fifteen  species  of  the  Oberea 
now  known,  it  may  be  that  more  than  one 
species  breed  in  the  Blackberry.  Thus  far 
however  I  am  not  aware  that  they  have 
been  very  injurious,  but  it  would  be  well  to 
gather  all  infested  canes  and  burn  them 
with  their  contents. 

The  Blackberry  is  subject  to  the  attacks 
gf  several  species  of  gall-insects,     A  fuzzy. 


prickly  gall  on  the  twigs  is  produced  by  a 
four-winged  fly  [Diastrophus  aiscutcefor- 
mis  O.  S).  Another  species  of  the  same  ge- 
nus {Diastrophus  nebulosus  O.  S.)  produces  a 
large  pithy  gall  on  the  canes,  but  both  of 
these  gall-makers  have  very  formidable  par- 
asitic enemies  which  keep  them  in  check. 
There  are  also  a  few  leaf-eating  beetles,  slugs 
and  caterpillars,  that  sometimes  attack  the 
Blackberry,  but  they  are  seldom  sufficiently 
numerous  or  injurious  to  attract  much  at- 
tention. The  larger  species  are  readily 
destroyed  by  hand-gathering,  and  the 
smaller  ones  can  usually  be  driven  off  by 
dusting  the  plants  with  lime. 

The  most  formidable  enemy  however 
of  both  the  Blackberry  and  Raspberry  is 
what  is  called  the  Orange-rust  ( Uredo  rubo- 
runi).  It  is  perhaps  more  abundant  on  the 
Black-cap  raspberry  {Rubus  occidentalis) 
than  on  the  ordinary  varieties  of  the  Black- 
berry ;  still  it  is  sufficiently  abundant  and 
destructive  to  all  to  attract  the  attention  of 
horticulturists  throughout  the  country.  I 
do  not  know  of  any  remedy  except  to  stamp 
out  the  disease  by  rooting  up  every  af- 
fected plant  and  burning  it.  It  may  be 
that  applications  of  lime,  salt,  or  some 
similar  substance  would  check  the  disease, 
and  while  these  may  be  safely  tried  as  pre- 
ventive measures,  the  destroying  of  all  in- 
fested plants  should  not  be  omitted. 

(To  be  continued^ 


THE  RELATION  BETWEEN  INSECTS   AND 
PLANTS,    AND   THE  CONSENSUS  IN 
ANIMAL  AND  VEGETABLE  LIFE.* 


BY   LESTER   F.    WARD, 


WASHINGTON,    D.    C. 


The  object  of  this  paper  is  rather  to  show 
the  importance  of  a  more  connected  study 
of  these  two  great  departments  of  Natural 
History  than  to  present  new  facts  in  either 
of  them.  The  prevailing  practice  of 
isolating  them  and  carving  out  of  each  a 
number  of  exclusive  specialties,  while  it  is 
necessary  and  advisable  within  certain 
limits,  nevertheless  allows,  when  univer- 
sally followed,  a  large  class  of  important 

*  This  paper,  read  at  the  St.  Louis  meeting  of  the  A.  A. 
A.  S.,  was  placed  in  our  hands  in  the  Fall  of  1878  when  we 
expected  to  commence  the  publication  of  the  Ento}nologist^ 
and  with  the  author's  permission  has  been  held  by  us  since 
that  time. — Ep, 
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phenomena  lying  on   the  border-land  be- 
tween them,  to  escape  entirely. 

It  is  an  old  truth  that  many  animals 
subsist  on  vegetables.  It  is  a  newer  truth 
that  all  animals  depend  altogether,  either  ' 
directly  or  indirectly,  upon  plants.  It  is 
a  still  newer  truth  that  many  plants  are 
partially  or  wholly  dependent  for  their  ex- 
istence on  certain  animals. 

The  power  of  plants  to  manufacture 
protoplasm  and  starch  has  no  parallel  in 
animal  physiology.  Viewed  from  their 
relations  to  the  inorganic  world  plants  are 
producers  while  animals  are  parasites. 

True,  there  are  organisms  which,  from 
morphological  considerations,  are  called 
plants,  but  which  are  also  parasites.  And 
there  are  other  organisms  which  have  been 
and  still  are  called  animals,  but  which 
originate  organic  matter.  But  these  are 
only  illustrations  of  the  difficulty  in  at- 
tempting to  preserve  popular  names  which 
were  applied  to  things  before  science  had 
taught  us  the  nature  of  the  things  them- 
selves. And  this  question  of  names  is  still 
further  complicated  by  cases  in  which  both 
functions  are  performed  by  the  same  in- 
dividual. We  may  remand  Volvox  and  the 
Bacteria  to  the  vegetable  kingdom  and  the 
fungi  to  the  animal,  but  what  shall  we  do 
with  the  mistletoe,  the  pine-sap,  and  the 
broom-rape  ?  The  terms  "  animal  "  and 
"  plant "  do  not  express  the  fundamental 
distinction  which  nature  makes  between 
the  two  departments  of  life  ;  and  when  we 
attempt  to  define  that  distinction  by  say- 
ing that  the  true  vegetal  function  is 
chemical  while  the  true  animal  function  is 
physiological,  the  terms  thus  employed  must 
be  taken  in  a  special  scientific  sense  and 
not  in  the  popular  acceptation.  Giving 
them  this  sense  we  can  correctly  say  that 
there  are  large  groups  of  organisms  in 
which  both  animal  and  vegetal  functions 
are  performed  by  the  same  individual, 
whose  reference  to  the  one  or  the  other 
of  the  two  kingdoms  is  a  pure  matter  of 
convenience,  to  be  determined  chiefly  by 
morphological  considerations.  Still  cling- 
ing to  our  definition,  we  may  also  correctly 
declare    that    all    animals     subsist    exclu- 


sively on  the  products  of  vegetation.  They 
are  parasites  in  the  highest  sense,  fully 
installed  parasites,  the  respectable  ruling 
classes,  who  never  think  of  work.  The  so- 
called  parasitic  plants,  on  the  other  hand, 
are  degenerate  tramps  who  combine  a 
little  drudgery  with  much  nns\stematic 
plunder,  thus  rendering  themselves  un- 
popular. And  it  may  be  generally  stated 
that  the  tendency  of  all  life  is  to  escape 
this  drudgery  of  organic  production 
wherever  an  opportunity  presents  itself, 
and  this  it  does  even  where  great  degen- 
eracy is  the  necessary  result.*  I  certainly 
need  not  point  out  here  the  parallel  be- 
tween the  two  great  sciences  of  Biology 
and  Sociology. 

Leaving  these  general  considerations 
relative  to  the  fundamental  dependence 
of  animal  upon  vegetable  life,  I  propose  to 
call  attention  to  some  facts  of  a  more 
practical  nature  coming  under  the  same 
head. 

It  is  of  course  chiefly  as  food  that 
animals  appropriate  plants  ;  but  there  are 
many  and  varied  ways  in  which  this  takes 
place,  and  the  extent  to  which  certain  ani- 
mals are  nourished  by  certain  plants  exerts  a 
great  influence  upon  both  the  floras  and 
faunas  of  the  various  regions  of  the  globe, 
thus  bearing  directly  upon  the  problems 
of  geographical  distribution.  The  intro- 
duction of  a  new  animal  into  a  region  in 
which  it  did  not  previously  exist  often  so 
greatly  alters  the  vegetation  in  a  few  years 
that  it  would  scarcely  be  recognized.  Such 
an  effect  has  been  produced  in  South  Am- 
erica by  the  introduction  of  horses  which 
have  become  wild  and  now  roam  in  great 
numbers  over  the  pampas.  And  even 
small  animals  produce  effects  which  seem 
quite  out  of  proportion  to  the  cause.  The 
operations  of  man  in  changing  the  face  of 
Nature,  when  scientifically  viewed,  consti- 
tute an  illustration  of  the  same  truth.  Of 
all  the  migratory  animals  man  exerts  the 
most  profound  influence  upon  the  flora  of 
the  globe.  He  not  only  exterminates  cer- 
tain species  and  fosters  others,  as  do  other 


*  Ernst    Haeckel,    Ueber  de  IndividualitSt   des  ThierkOr- 
ers,  pp.  10,  n. 
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animals,  but,  by  a  system  of  artificial  selec- 
tion which  he  to  a  great  extent  uncon- 
sciously practices,  he  effects  the  most  extra- 
ordinary modifications  in  the  plants  them- 
selves, illustrations  of  which  it  would  be 
quite  superfluous  to  adduce. 

When  to  these  considerations  we  add 
those  arising  out  of  the  relations  which 
insects  sustain  to  plants  we  are  brought 
face  to  face  with  the  most  practical 
questions  of  horticulture  and  agriculture, 
a  thorough  acquaintance  with  which  is  of 
the  utmost  importance.  To  this  same 
group  also  belongs  the  extensive  subject  of 
galls.  This  study  is  essentially  compound 
and  belongs  to  botany  as  well  as  to  ento- 
mology. The  gall  presents  a  case  in  which, 
in  the  normal  condition,  the  plant  is  the 
loser,  yet  there  is  reason  to  believe  that 
such  is  not  universally  the  case.  The 
whole  subject  has  been  so  exclusively  given 
over  to  the  entomologist  that  it  may  be 
safely  predicted  that  whenever  it  shall  be 
phytologically  studied  much  valuable 
knowledge  will  be  added  to  that  already 
acquired.  Plants  are  not  generally  killed 
by  the  bite  of  the  insect.  This  would 
defeat  the  end  the  insect  itself  has  in  view. 
The  normal  channels  of  circulation  and 
growth  in  the  plant  are  simply  blocked  up 
and  forced  to  re-form  under  new  conditions 
favorable  to  the  insect.  The  case  is  anal- 
ogous to  those  in  which  man  turns  the 
channels  of  streams  to  his  own  advantage  or 
in  any  manner  diverts  the  forces  of  Nature 
in  his  own  favor,  which  is  the  essence  of 
invention  and  of  all  material  progress.  In 
neither  case  is  Nature  actually  defeated,  it 
is  only  controlled.  In  the  gall  the  insect 
has  learned  to  control  the  forces  of  growth 
to  its  own  advantage. 

Where  the  same  insect  operates  in  the 
same  manner  upon  the  same  plant  for  many 
generations  a  certain  adaptation  must  take 
place.  The  abnormal  mode  of  growth 
must  become  to  a  certain  extent  normal. 
We  may  even  suppose  cases  in  which  the 
presence  of  the  gall  has  come  to  be  a 
benefit  rather  than  an  injury.  I  have  my- 
self observed  many  cases  in  which  it  ap- 
peared in  no  way   to    arrest   the   normal 


function  of  the  plant.  Specimens  of 
Eupatoriicm  album  recently  collected  ex- 
hibited a  swelling  in  the  peduncle  at  the 
base  of  each  head,  in  the  center  of  which 
was  a  hollow  cavity  enclosing  the  larva. 
But  the  tissue  all  round  this  cavity  seemed 
perfectly  healthy  and  the  flowers  were  in 
all  states  of  advancement  and  apparently 
wholly  unaffected  by  the  gall.  A  remark- 
able gall  which  I  found  on  the  prevailing 
juniper  of  the  Wasatch  range,  Juniperus 
Californica,  var.  Utahensis,  deceived  every- 
body but  professional  naturalists  by  its 
resemblance  to  fruit,  and  though  abundant 
in  certain  localities,  did  not  seem  in  the 
least  to  impair  the  growth  of  the  trees. 
Oak  galls,  as  all  know,  are  green ;  they 
contain  chlorophyl  and  must  perform  the 
regular  functions  of  assimilation.  The 
insect  producing  a  gall  may  be  regarded 
as  a  parasite  on  the  particular  plant  chosen 
whose  growing  tissue  the  larvae  usually 
devour  at  something  near  the  rate  at  which 
it  forms.  There  are  cases  both  where 
plants  are  parasitic  on  plants  (e.  g.  lichens 
on  fungi*),  and  where  animals  are  parasitic 
on  animals,!  in  which  the  foster  individ- 
ual is  benefited,  and  that  such  should 
sometimes  be  the  case  with  plants  regu- 
larly affected  by  the  same  gall  is  not  an- 
tecedently improbable. 

With  these  few  remarks  on  the  first  gen- 
eral division  of  the  subject  or  that  in  which 
the  dependence  of  animal  life  upon  plant 
life  is  shown,  we  may  now  pass  to  the 
second  division  which  includes  the  evi- 
dence of  a  reciprocal  dependence  of  the 
plant  upon  the  animal. 

That  quadrupeds  and  birds  are  perpetually 
conferring  great  service  upon  many  forms 
of  plant  life  there  is  now  no  doubt.  This 
is  done  chiefly  in  securing  their  proper 
distribution  over  the  earth.  Were  the 
seeds  of  plants  compelled  to  depend  upon 
gravitation  and  the  winds  alone  for  their 
distribution  the  relative  proportions  of  the 
various  species  would  be  very  different 
from  that  which  we  actually  find.  In 
many  cases  the   seeds,   berries,   and  nuts. 


*  Sachs,  Lehrbuch  der  Botanik,  p.  330. 

t  Van  Beneden,  Animal  Parasites  and  Messmates. 
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falling  directly  to  the  earth,  would  spring 
up  in  such  dense  clumps  as  to  choke  each 
other  and  endanger  the  life  of  all.  Every 
species  has  to  pass  through  a  certain  or- 
deal in  the  history  of  its  struggle  for  ex- 
istence, at  which  period  any,  even  the 
smallest,  additional  obstacle  to  its  progress 
is  sufficient  to  turn  the  scale  against  it  and 
force  it  to  succumb.  It  is  at  this  time 
that  a  wide  distribution  is  of  the  greatest 
advantage.  With  most  of  the  choicest  nut 
and  fruit  bearing  species  this  is  the  case, 
and  had  no  other  agency  existed  for  ac- 
complishing this  purpose  than  those  of  in- 
organic nature  it  is  doubtful  whether  they 
could  have  survived.  This  great  service 
is  performed  by  animals  and  by  birds  in 
a  variety  of  interesting  ways. 

The  full  significance  of  the  many  re- 
markable kinds  of  fruit  can  only  be  under- 
stood by  recognizing  this  principle.  But 
it  must  also  be  remembered  that  the  adapt- 
ation has  been  mutual.  We  cannot  assume 
the  various  fruits  to  have  first  existed  and 
that  afterwards  the  animals  and  birds  came 
upon  the  stage  and  accomplished  their 
distribution.  The  development  of  both 
has  gone  ow.  pari  passu  from  the  beginning, 
and  this  also  harmonizes  in  a  suggestive 
manner  with  the  known  simultaneous  geo- 
logical appearance  of  these  higher  forms  of 
vegetable  and  animal  life.  Under  the  law 
of  natural  selection,  now  the  fundamental 
principle  of  biological  dynamics,*  berries 
and  fruits  have  gradually  acquired  at- 
tractive dimensions,  tastes  and  colors,f 
while  the  true  germinal  portion,  (seeds, 
drupes,  &c.)  have  been  protected  from  de- 
struction in  various  ways,  and  thus  the 
animal  world  has  been  employed  to  distri- 
bute the  vegetation,  for  which  labor  it  re- 
ceives its  own  subsistence  as  a  remuneration. 
Not  always,  however,  is  compensation  thus 
meted  out,  for  in  the  many  kinds  of  burs, 
by  whose  aid  the  plant  is  equally  bene- 


*  That  department  of  biology  which  takes  account  of  the 
changes  that  have  taken  place  and  which  are  constantly  tak- 
ing place  in  the  form,  habits,  location  and  numerical  relations 
of  living  things. 

t  In  Medeola  Virginica^  the  Indian  Cucumber-root,  I  have 
suspected  that  the  brilliant  red  color  of  the  upper  whorl  of 
leaves  which  accompanies  the  ripening  of  the  berries  lo'cated 
at  its  base,  may  have  been  developed  through  natural  selection 
for  the  attraction  of  birds, 


fited,  the  task  of  distribution  is  an  invol- 
untary and  unwelcome  one  to  the  creature 
performing  it. 

But  interesting  as  these  considerations 
are,  and  pointedly  as  they  show  the  inti- 
mate connection  subsisting  between  the 
physical  life  of  animals  and  plants,  they 
are  nevertheless  trite,  in  comparison  with 
the  astonishing  facts  which  a  study  of  in- 
sect life  in  its  relation  to  plants  reveals. 

Whether  it  be  true  or  not,  as  queried 
above,  that  plants  may  in  certain  cases  de- 
rive benefit  from  insects  through  the  agency 
of  galls,  it  is  now  certain  that  they  do  de- 
rive such  benefit  in  at  least  two  other  en- 
tirely distinct  ways  ;  viz. — i  :  by  the  action 
of  the  insects  in  cross-fertilizing  flowers  ; 
and  2  :  by  the  action  of  plants  in  entrap- 
ping insects  and  appropriating  them  to 
their  own  nourishment. 

Considering  the  first  of  these  modes,  that 
of  cross-fertilization,  it  is  surprising  to 
what  extent  the  evidence  already  obtained, 
and  that  by  comparatively  few  observers, 
supports  the  conclusion  that  for  the  higher 
forms  of  vegetation  this  reciprocity  is  one 
of  equality,  and  that  the  vegetable  king- 
dom is  as  absolutely  dependent  upon  the 
animal  as  the  animal  is  upon  the  vegetable. 
This  fact  of  insect  agency  in  cross-fertiliz- 
ation which  Sprengel,  its  original  observer, 
appropriately  styled  "  The  newly-discov- 
ered Secret  of  Nature,"  has  been  so  far 
established  and  extended  by  recent  obser- 
vation that  it  has  become  the  key  to  the 
greater  part  of  the  mysteries  of  vegetable 
morphology.  In  fact  it  has  so  enlarged 
our  conceptions  of  the  science  that  the 
peculiarities  of  structure  observed  in  flow- 
ers are  no  longer  looked  upon  as  positive 
facts  (I  use  the  term  positive  in  the  Com- 
tean  sense)  but  as  effects,  and  we  at  once 
proceed  to  interpret  their  significance 
and  determine  their  true  cause  or  raison 
d'  ctre.  Just  as  when  the  archaeologist  dis- 
covers a  singular  vessel  or  implement  he 
refers  it  to  the  agency  of  an  intelligent 
being  who  must  have  constructed  it,  so  the 
modern  botanist,  when  he  sees  a  curious 
structure  in  a  flower,  proceeds  by  a  course 
of  rational  deduction  to  account  for  it  as 
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the  result  of  insect  agency.  The  parallel, 
however,  holds  only  so  far.  The  manner 
in  which  the  result  is  produced,  as  also  the 
motive  of  the  agent,  being  widely  different 
in  the  two  cases. 

New  facts  are  b^ing  continually  added 
to  prove  the  extent  of  this  influence.  There 
is  scarcely  a  flower  in  our  woodlands  or 
meadows  whose  attentive  study  does  not 
teach  us  something  of  it.  Upon  them  all 
these  tiny  creatures  have  impressed  their 
stamp.  It  is  now  extensively  maintained 
that  all  that  makes  flowers  attractive  to  us, 
their  brilliant  hues,  their  fragrant  odors, 
as  well  as  their  size  and  form,  are  the  fruits 
of  the  industry  of  the  insect  microcosm  as 
slowly  brought  about  through  ages  of  time 
That  celebrated  couplet  in  Gray's  Elegy 
written  in  a  Country  Churchyard : 


"  Full  many  a  flower  is  born  to  blush 
And  waste  its  sweetness  on  the  desert  air," 

was  the  product  of  the  knowledge  of  the 
1 8th  century  and  is  no  longer  true.  Showy 
and  fragrant  flowers  are  the  consequence 
of  a  true  psychic  force,  of  an  aesthetic  fac- 
ulty identical  with  that  of  man,  and  our 
admiration  of  them  simply  proves  that  we 
admire  what  the  insect  world  admires,  and 
that  there  is  a  standard  of  taste  which  holds 
not  only  for  mankind  but  for  all  sentient 
beings. 

(To  be  continued.) 


THE  COTTON  WORM. 


HABITS    AND    CHARACTERS    OF    THE    MOTH 
OR    IMAGO.* 

The  moth  measures  from  \\  to  li  inches 
from  tip  to  tip  of  wing  when  these  are  ex- 
panded. Its  general  color,  above,  is  oliv- 
aceous, more  or  less  effectually  subdued  by 
lilaceous  or  purple  hues,  and  often  having 
a  clay-yellow,  or  faintly  golden  cast.  The 
under-side  is  more  gray,  with  nacreous  re- 
flections. 

The  markings  that  more  particularly 
characterize  and  distinguish  it  from  all 
other  North  American  moths  are  certain 
undulating  vinous  or  carmine  lines  across 
the  front  wings,  a  dark  oval  spot  near  their 
disc  containing  pale  scales,  which  usually 
form  a  double  pupil  (the  basal  or  inner 


one  the  smallest  and  whitest),  and  three 
white  specks  dividing  the  space  between  this 
dark  spot  and  the  shoulder  in  about  three 
equal  parts.     (Fig.  19,  a  «  a.) 

The  sexes  are  not  readily  distinguish- 
able, as  the  relative  stoutness  of  the  male 

[Fig.  19.] 


*  From   Bulletin   3,  U.  S.  Entomological   Commission,  by 
C.  V.  Riley. 


Outline   of   Alexia  :   showing  characteristic    marks   and 
white  specks  (a  a  a) — twice   natural  size  (after  Riley). 

antennse  compared  with  those  of  the  female 
is  so  slight  as  to  be  no  safe  guide.  An 
examination  of  the  tip  of  the  abdomen, 
especially  from  the  side,  will  always  show 
the  difference,  however,  the  last  joint  in 
the  male  (Fig.  20,  a)  being  the  longer  and 
more  full,  and  the  pale  tufts  of  hair  that 
belong  to  the  withdrawn  genitalia*  show- 
ing within  or  beyond  the  squarely  docked 
tip  ;  while  in  the  female  (Fig.  20,  b)  this 
joint  is  shorter,  more  pointed,  and  oblique- 
ly truncate  beneath. 

The  habits  of  this  moth  can  only  be 
studied  at  night,  as,  like  almost  all  the  rest 
of  its  family,  it  is  nocturnal.  During  the 
day  it  simply  starts  up  when  disturbed,  and 
darts  by  swift  and  low  flight  to  some  other 
sheltered  spot  a  few  yards,  or  perhaps  rods, 
away.  After  sunset,  however,  it  may  be 
seen  leisurely  hovering  about,  either  bent 
on  the  perpetuation  of  its  kind  or  feeding 
upon  whatever  sweets  it  can  get,  whether 
from  the  cotton  or  from  other  sources.  It  is 
very  strong  and  swift  of  wing,  and  capable, 
when  the  necessity  arises,  of  flying  long 
distances.     In  alighting  upon  the  plant  it 


*  The  male  genitalia  in  this  species  are  remarkable  for  hav- 
ing two  extensile  organs,  usually  retracted  and  showing  as 
dense  tufts  of  hair,  but  capable  of  extension  to  thrice  the 
length  of  the  rest  of  the  armature  ;  also  for  two  attenuated 
double-jointed  spines  which  lie  when  at  rest  in  a  sheath  on 
one  side  of  the  penis  with  the  points  extending  beyond  it,  but 
which  in  action  bend  back  at  right  angles  therefrom. 
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generally  turns  its  head  downward,  and 
when  it  rests,  the  wings  are  but  shallowly 
roofed,  the  front  ones  closed  along  the  back 
and  fully  hiding  the  hind  ones.  In  this  re- 
spect it  may  always  be  distinguished  from 
the  parent  of  the  Boll  Worm,  which  rests 
with  the  front  wings  partly  open  and  not 
entirely  covering  the  hind  ones. 

The  female  begins  to  lay  her  eggs  in 
from  two  to  four  days  after  issuing  from 
the  chrysalis,  the  time  varying  with  the 
different  generations  and  according  to 
temperature. 

In  experiments  which  I  have  made  with 
moths  confined  in  vivaria,  eggs  have  some- 
times been  laid  thirty-six  hours  after  issu- 
ing, and  the  moths  have  continued  laying 
for  twenty-one  nights,  the  number  laid  each 
night  ranging  from  4  to  45. 

[Fig.  20.] 


Cotton  Moth  :  <t,  male  abdomen  ;  b,  female  do. — enlarged 
(after  Riley). 

Examination  of  the  ovaries  of  females 
at  different  seasons  shows  a  much  greater 
prolificacy  than  belongs  to  most  moths,  as 
the  number  of  well-developed  ova  may 
reach  500,  and  of  potential  ova  half  as 
many  more.  In  confinement  it  is  difficult 
to  obtain  from  one  female  more  than  300 
eggs,  but  that  fully  double  this  number  are 
produced  in  the  field  during  the  height  of 
the  season  there  can  be  little  doubt,  while 
the  average  number  may  be  estimated  at 
about  400. 

The  natural  food  of  the  moth,  as  first 
shown  by  me  in  the  fall  of  1878,*  is  the 
sweet  exudation  from  the  glands  upon  the 


*  SeeAi/anta  (Ga.)  Constitution,  September  20,  and  Scien- 
tific A  mericatt,  November  15,  1878. 


midrid  of  the  leaf  and  at  the  base  of  each 
lobe  of  the  involucre  of  the  cotton  plant. 
Nevertheless  it  is  attracted  to  all  kinds  of 
sweets,  and  in  most  parts  of  the  South  it 
finds  a  bountiful  supply  in  the  exudation 
from  the  spikes  of  Paspaluiii  Iceve,  a  toler- 
ably common  grass,  but  particularly  in  that 
copiously  secreted  by  glands  at  the  apex  of 
the  peduncle,  just  above  the  pods  of  the 
Cow-pea  {Dolichos).  In  the  spring  of  the 
year,  as  Judge  Bailey  of  Marion,  Ala., 
has  observed,  it  may  often  be  seen  in  the 
evening  feeding  in  numbers,  first  from  the 
blossoms  of  the  Chicasaw  plum,  and  sub- 
sequently from  those  of  the  peach,  Chinese 
quince,  mock  orange  [Cerasus  carolinensis), 
the  early  apples,  and  blackthorn.  Later  in 
the  season,  when  the  glands  above  men- 
tioned begin  to  exude  and  the  tree  blos- 
soms are  no  more,  the  moths  do  not  seem 
to  be  attracted  by  other  nectar-storing 
flowers,  since  observations  during  the  past 
two  years  by  myself  and  assistants  have 
resulted  in  finding  but  one  species  of  ver- 
bena ( Verbena  aubletia  L.)  frequented,  even 
where  both  moths  and  all  sorts  of  flowers 
were  abundant.  But  fruits  of  all  kinds 
as  they  ripen  are  resorted  to,  and  figs, 
apples,  peaches,  plums,  apricots,  grapes, 
persimmons,  and  even  melons  are  often 
greatly  injured. 

Carefully  examined,  the  tongue  is  seen 
to  be  armed  along  its  terminal  half  with 
stout  and  sharp  spines  projecting  forward 
from  the  upper  surface  and  increasing  in 
density  toward  the  tip,  which  is  beset  with 
them  on  all  sides.  It  is  by  means  of  this 
spinous  tip  of  the  tongue  that  the  moth 
works  a  hole  in  these  fruits,  and  is  thus 
enabled  to  absorb  the  more  liquid  portions. 
Apple  pomace  is  especially  attractive  to 
them. 


As  illustrating  the  remarkable  tenacity 
of  life  possessed  by  some  Snout-beetles, 
Mr.  C.  O.  Waterhouse  of  London,  mentions 
that  a  Curculionid  (genus  Cleonus)  after 
resisting  the  action  of  Laurel-leaves,  was 
twice  immersed  in  benzine,  the  second  time 
for  one  whole  night,  and  finally  had  to  be 
killed  by  hot  water. 
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BIRDS  vs.  INSECTS. 

BY   IM.    EDJUARD    FERRIS.* 

[The  following  paper  is  of  interest,  not  onlj' 
for  its  originality  and  abilit)',  but  because  the 
condition  of  affairs  portrayed  therein  is  very 
closely  paralleled  in  this  country  at  the  present 
time.  Here,  as  in  Europe  where  this  paper  was 
written,  the  question  of  the  food  of  birds — almost 
entirely  a  question  for  entomologists  and  botan- 
ists— has  been  generally  ignored  by  these  and 
left  almost  wholly  to  the  ornithologist  alone. 
Consequently,  public  opinion,  whether  really 
right  or  wrong,  has  certainly  an  insufficient  basis, 
and  is  therefore  liable  to  be  shaken  or  even  ma- 
terially modified,  on  insufficient  grounds.  It  is 
partly  with  the  hope  of  calling  the  attention  of 
our  economic  entomologists  to  a  line  of  investi- 
gations which,  although  not  conclusive,  is  never- 
theless indispensable  to  correct  views  of  this 
difficult  subject,  that  this  article  of  M.  Perris'  has 
been  translated. — S.  A.  F.j 

For  several  years  it  has  been  quite  the 
fashion  to  speak  extremely  well  of  the 
birds,  and  to  extol  the  services  which  they 
render  to  agriculture  by  destroying  insects 
injurious  to  the  products  of  the  soil.  Their 
eulogy  is  found  in  a  multitude  of  books, 
memoirs,  reports  and  notices,  even  the 
names  of  which  I  should  vainly  attempt  to 
give.  Agricultural,  scientific  and  literary 
societies  ;  general  councils  and  legislative 
assemblies,  have  resounded  with  their 
praise.  All  the  world  seems  to  have  put 
itself  in  tune  for  a  universal  concert,  which 
has  been  undisturbed,  hitherto,  by  a  single 
discord. 

A  conviction  of  the  usefulness  of  birds 
has  naturally  given  rise  to  the  idea  of  pro- 
tecting their  lives;  an  uprising  has  occurred 
against  their  pursuit  by  hunters  and  against 
the  instruments  used  in  their  capture  ; 
those  who  destroy  their  nests  have  almost 
been  given  up  to  public  execration ;  even  the 
Senate  has  been  besought  to  take  measures 
for  their  protection  ;  and  a  grave  and 
learned  senator,  acting  in  good  faith  and 
with  an  eye  to  the  general  interest,  has 
embodied,  in  a  remarkable,  formal  report, 
the  current  charges  against  hunters  and 
birds-nesters,  and  the  public  feeling  in 
favor  of  their  victims. 

The  government  has  been  irioved  to 
action.  At  its  request,  the  Institute,  after 
dividing  France  into  several  zones,  has 
prepared  for  each  of  them  a  list,   more  or 

*  Translated  by  Pmf.  S.  A.  Forbes,  from  the  Bull.  Men- 
icel  de  la  Soc.  cV accliinatation^  Nos.  8-12,  X,  1873. 


less  exact,  of  the  birds  which  are  resident 
there, — that  is,  of  those  which  breed  with- 
in the  zone, — and  of  those  which  appear 
there  only  during  the  migrations.  This 
list  has  been  made  the  basis  of  instructions 
issued  to  the  prefects,  requiring  them  to 
authorize,  in  their  respective  departments, 
the  pursuit  of  birds  of  passage  only,  and  to 
forbid  the  taking  of  resident  species  ; — as 
if  the  migrants  of  one  country  were  not 
the  residents  of  another,  and  as  if  it  were 
reasonable  to  permit  the  south  and  centre 
to  destroy  birds  useful  to  the  north.  They 
are  also  recommended  so  to  restrict  the 
methods  of  hunting  as  only  to  allow,  for 
example,  the  capture  of  certain  species, 
with  snares  of  a  single  hair  ; — as  if  snares 
selected  their  prey,  and  as  if  this  were  not 
the  most  destructive  of  all  methods  of 
capture. 

Does  this  feeling  in  favor  of  the  birds, 
now  so  fully  developed  in  France,  prevail 
in  other  countries  to  the  same  degree  ?  I 
believe  that  it  is  manifested  nowhere  with 
so  much  warmth  and  unanimity  as  among 
us.  While  we  commend  the  birds  as  pro- 
tectors of  our  harvests  and  tax  our  ingen- 
uity to  supply  them  with  means  and  in- 
ducements for  nesting  near  our  dwellings 
and  growing  crops,  the  Egyptian  agricul- 
turist stands  guard  over  his  fields  to  drive 
them  away.  The  peasants  of  Lombardy 
prepare  nesting-places  for  the  sparrows  and 
then  destroy  the  nests  ;  and  a  great  part 
of  Spain  is  treeless  only  because  the  agri- 
culturists of  that  country,  obedient  to  ideas 
as  exaggerated  as  our  own,  refuse  either 
shelter  or  cradle  to  birds,  from  which  they 
anticipate  more  injury  than  benefit. 

In  fact,  the  feeling  of  which  I  have 
spoken  has  not  always  been  what  we  now 
find  it.  Until  a  few  years  ago,  while  the 
fact  was  generally  recognized  that  a  few 
birds  are  useful  to  a  certain  extent  and 
that  it  was  to  our  advantage  to  respect 
these,  there  was  a  disposition  to  believe 
that  the  protection  of  crops  against  insects 
depended  on  the  agriculturists  themselves, 
who,  by  combining  their  efforts,  by  acting 
simultaneously  against  the  common  enemy 
and  by  employing  certain  substances  placed 
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at  their  service  by  science  or  empiricism, 
could  drive  away  or  destroy  the  devasta- 
tors of  their  fields  and  save  their  produce. 
But  it  was  finally  seen  that  it  is  very  dif- 
ficult, if  not  impossible,  to  secure  the  ne- 
cessary united  action  from  all  the  cultiva- 
tors of  a  country.  In  nearly  every  case  it 
became  evident  that  the  war  waged  by  man 
against  insects  is  a  most  unequal  one  ;  be- 
cause they  have  on  their  side  the  advan- 
tages of  numbers,  minuteness,  agility, 
nocturnal  habits,  means  of  concealment, 
and  often  a  prodigious  fecundity.  Conse- 
quently, under  the  burden  of  an  impotence 
more  and  more  apparent,  men  have  felt 
the  need  of  seeking  elsewhere  the  relief 
they  did  not  find  within  themselves.  Thus, 
very  naturally,  they  thought  of  the  birds. 
They  noticed  that  the  number  of  birds 
seemed  to  be  diminishing, — doubtless  be- 
cause of  the  relentless  pursuit  to  Avhich 
they  were  subjected  ;  and  they  declared 
that  the  number  of  injurious  insects  had 
notably  increased,  since  their  ravages  be- 
came more  and  more  conspicuous, — a  fact 
which  I  attribute  to  the  extension  of  agri- 
culture, to  the  increase  of  certain  cultures 
— especially  artificial  and  natural  meadows 
— to  various  causes  difficult  to  appreciate, 
and  finally  to  a  greater  tendency  to  the 
observation  of  facts.  Men  saw  a  neces- 
sary connection  between  these  two  ideas, 
and  said,  "  Insects  are  increasing  because 
birds  are  diminishing  ;  then  we  will  pro- 
tect ourselves  against  the  former  by  pro- 
tecting the  latter." 

Men  of  authority  in  agricultural  science 
gave  currency  to  this  idea  ;  it  was  corrob- 
orated by  an  honorable  savant,  M.  Florent 
Prevost,  connected  with  the  Paris  Museum 
of  Natural  History,  who  demonstrated,  by 
dissecting  the  stomachs  of  birds,  that  many 
of  these  creatures  live  upon  insects  ;  and 
from  all  sides,  even  from  highly  intelligent 
men,  even  from  the  midst  of  the  gravest 
scientific  societies, — those  least  subject  to 
impulse — the  cry  arose,  "  Protect  the  birds, 
destroyers  of  noxious  insects  and  bene- 
factors of  agriculture  !  " 

Thus  this  clamor  has  arisen  and  ex- 
panded, increased  by  multitudinous  echoes. 


and  given  origin  to  numbers  of  books  and 
memoirs,  in  which  it  is  related  that  the 
Chaffinch  eats  caterpillars,  that  the  Sparrow 
consumes  cockchafers,  that  the  Goat-sucker 
devours  night-moths,  and  that  the  Nightin- 
gale catches  flies. 

In  the  midst  of  this  concert,  the  harmony 
of  which  nothing  has  yet  come  to  trouble, 
may  I  dare  to  raise  a  discordant  voice  ? 
I  decide  to  do  this,  encouraged  not  by  a 
presumption  which  is  very  far  from  my 
character,  but  by  considerations  which,  it 
seems  to  me,  are  not  without  some  value. 

In  the  first  place,  I  believe  that  I  have 
one  advantage  over  those  whose  opinions 
I  oppose,  which  I  mention,  not  through 
vanity,  but  because  I  am  compelled  to 
state  it  in  order  to  secure  some  confidence  ; 
it  is  that,  addicted  passionately,  for  more 
than  thirty-five  years,  to  the  study  of  natu- 
ral history,  I  find  myself  acquainted  not 
only  with  the  habits  and  mode  of  life  of 
the  birds  of  my  country,  but  also  with  the 
habits  of  insects,  which  have  been  the  fa- 
vorite object  of  my  studies. 

This  double  knowledge  is  indispensable 
to  enable  one  intelligently  to  appreciate 
the  relations  which  exist  betv/een  birds  and 
noxious  insects  ;  for  the  question  is  not 
whether  birds  eat  insects — that  is  a 
fact  of  general  notoriety, — but  whether  or 
not  they  destroy  many  harmful  insects. 
Now  M.  Florent  Prevost  himself,  although 
so  generally  deferred  to  in  this  matter,  and 
so  worthy  of  deference  when  he  treats  of 
birds,  is  powerless  to  solve  the  capital 
(juestion  which  I  have  just  asked,  because 
he  is  not  acquainted  with  entomology. 
When,  for  my  own  enlightenment,  I  ap- 
plied to  him  for  information  on  this  sub- 
ject, giving  my  reasons  for  attaching  great 
importance  to  it,  he  maintained  a  silence 
which  a  common  friend  explained  as  due 
to  his  embarrassment. 

In  the  second  place,  I  have  devoted  my- 
self, for  a  good  many  years,  to  quite  care- 
ful observation,  and  have  collected  a 
sufficient  number  of  decisive  and  incon- 
testable facts  to  warrant  me  in  forming  an 
opinion  and  to  assure  me  that  I  am  in  a 
condition  to  justify  it. 


THE    AMERICAN    ENTOMOLOGIST. 


71 


In  the  third  place,  I  am  convinced  that 
the  current  ideas  respecting  the  utility  of 
birds  are  prompted  by  impulse  rather  than 
reflection,  and  I  believe  that,  if  more  at- 
tention had  been  paid  to  the  role  played 
by  insectivorous  birds  and  to  the  mode  of 
life  of  the  insects  which  injure  us,  very 
different  conclusions  would  have  been 
reached. 

Further,  I  have  tried  this  experiment, 
more  than  once.  In  conversation  with 
learned  entomologists,  I  have  asked  the 
simple  question  whether  insectivorous  birds 
are  useful  to  agriculture.  They  have  never 
failed  to  answer  in  the  affirmative, — -so 
plausible  is  the  apparent  logical  relation 
between  these  two  ideas  :— birds  living  on 
insects  and  consecpiently  protecting  agri- 
culture, which  suffers  so  much  from  in- 
sects,— so  powerful  is  the  influence  of  a 
generally  accepted  opinion.  And  then, 
when  I  have  asked  them  to  reflect  upon 
this  relation,  and  have  interested  them  in 
the  investigation  which  I  shall  presently 
take  up,  they  have  very  soon  stopped  me 
to  say  that  they  had  been  wrong  and  that 
I  was  right.  Such  are  the  considerations 
which  determine  me  to  contradict  so  many 
affirmations  which  no  one  has  hitherto  op- 
posed. In  doing  this  I  have  no  intention 
whatever  of  furnishing  a  weapon  against 
those  who  blame  and  would  prevent  the 
excessive  destruction  of  birds.  I  deplore 
as  much  as  any  one  the  abusive  pursuit  to 
which  they  are  subject  ;  I  deeply  regret  the 
diminution  of  the  songsters  which  impart 
so  many  charms  to  our  groves  and  forests, 
the  hosts  which  animate  our  fields,  gardens 
and  orchards,  and  bring  gayety  into  our  very 
homes.  I  observe  with  sorrow  the  decrease 
of  game,  which  affords  at  once  useful  and 
agreeable  recreation,  and  an  important 
alimentary  resource.  It  is  not  against  the 
birds  that  I  write,  my  sole  end  is  to  destroy 
what  I  believe  to  be  an  error  and  to  estab- 
lish what  I  believe  to  be  the  truth. 

Nearly  all  birds,  perhaps  quite  all,  eat 
insects.  Birds  of  prey,  even,  when  fam- 
ished, accept  this  last  resort  ;  as  do  also, 
according  to  M.  Florent  Prevost,  the 
Wolf,  Fox  and  Badger,  when  their  hunting 


has  been  unlucky.  There  are  birds,  such 
as  Swallows,  Martins  and  Goat-suckers, 
which  live  exclusively  on  insects  ;  others, 
like  the  Nightingale,  Linnets  and,  gene- 
rally, those  known  as  Warblers  [bee-fins), 
which  habitually  consume  insects,  and  only 
vary  from  this  habit  in  the  latter  part  of 
the  season  by  eating  berries,  figs,  etc.  ; 
others,  such  as  the  Chaffinches,  Goldfinches 
and  Sparrows,  which  prefer  insects  to  seeds 
when  they  nourish  their  young  ;  but  which 
the  remainder  of  the  time,  like  seeds  better 
than  insects.  Others,  the  Wood-peckers, 
for  example,  are  omnivorous  ; — insects, 
worms,  larvse,  seeds,  fruits,  little  birds  and 
young  chickens,  everything  is  good  for 
them.  Finally,  not  to  prolong  this  list, — 
very  far  from  complete — the  rapacious 
birds,  such  as  the  Owls,  Buzzards  and 
Kites,  more  disposed  to  live  upon  flesh, 
sometimes  content  themselves,  in  despair 
of  anything  better,  with  game  less  succu- 
lent and  less  appropriate  to  their  tastes. 

From  this  very  succinct  and  very  incom- 
plete summary  (which  each  can  complete 
for  himself),  it  follows,  that  considering 
the  great  number  of  birds,  a  prodigious 
daily  destruction  of  insects  occurs.  We 
must  compute,  not  by  thousands  merely, 
but  by  hundreds  of  thousands  or  by  mil- 
lions, according  to  the  area  included  in  the 
estimate,  the  number  of  victims  consumed 
during  the  summer,  from  one  sun  to  an- 
other. The  imagination  is  appalled  at  the 
idea  of  the  total  reached  at  the  end  of  the 
year.  It  will  be  seen  that  I  conceal  noth- 
ing, but  do  justice  at  the  start  to  those 
who  proclaim  the  utility  of  birds.  We 
must  be  truthful  above  all,  but  we 
must  be  truthful  to  the  end  ;  and  in  our 
pursuit  of  the  actual,  we  shall  find  their 
calculations  notably  compromised.  Be- 
yond a  doubt,  then,  an  incalculable  num- 
ber of  insects  become  the  prey  of  birds  ; 
but  how  many  of  these  insects  arc  injurious  ? 
Evidently  this  is  the  whole  question,  for 
no  one  would  dream  of  resting  the  utility 
of  birds  upon  the  destruction  of  insects 
which  are  completely  indifferent  to  our 
interests.  This,  then,  is  the  question  which 
we  must  elucidate  and  resolve.     By  nox- 
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ious  insects  I  understand  those  which  an- 
noy man  or  the  useful  animals,  those  which 
cause  real  injury  to  industrial  or  alimentary 
plants,  and,  in  a  word,  to  all  vegetables, 
large  and  small,  which  are  of  service  to 
man  or  animals  ;  those  which,  endowed 
with  that  marvellous  but  dangerous  in- 
stinct which  enables  them  to  discern  the 
morbid  condition  of  shrul)sand  trees,  help 
to  hasten  their  ruin  and  often  render  it  in- 
evitable. But  I  do  not  place  in  this  cate- 
gory the  greater  part  of  those  which  attack 
vegetables  only  when  they  are  decisively 
dead,  or  those  which  content  themselves 
with  the  destruction  of  a  few  leaves  of  the 
vine,  the  Hazel,  the  Currant,  the  Poplar, 
the  Elm,  the  Oak,  etc.,  and  leave  only  in- 
appreciable traces  of  their  existence.  In 
short,  I  include  only  those  which  there  is 
some  serious  reason  to  fear.  Let  my  ex- 
clusions be  limited  to  any  desired  extent 
under  the  pretext  that  a  species  indifferent 
because  comparatively  rare  may  become 
common  enough  to  be  injurious,  and,  not- 
withstanding this  concession,  I  shall  es- 
tablish the  following  calculation, — which 
can  evidently  be  only  approximate. 

There  exist  in  Europe  about  14,000 
known  species  of  Coleoptera,  500  species 
of  prthoptera,  1,000  species  of  Neuroptera, 
5,000  species  of  Hymenoptera,  2,000  species 
of  Hemniptera,  6,000  species  of  Diptera, 
4,000  species  of  Lepidoptera,  and  2,000 
species  of  Aptera.  This  makes  a  total  of 
34,500  species.  Of  this  number  there  are 
at  the  farthest  350  species  truly  noxious  or 
capable  of  becoming  so.  The  others  are 
without  interest,  from  the  point  of  view 
which  we  occupy,  or,  perhaps,  useful,  be- 
cause charged  with  the  destruction  of  our 
enemies,  or  designed  to  restrain  the  multi- 
plication of  parasitic  plants.  So  that,  tak- 
ing into  account  the  number  of  the  species, 
we  see  that,  of  100  insects  taken  by  birds, 
an  average  of  one  may  be  injurious  ;  of 
the  99  others  the  greater  part  signify  very 
little  to  us,  and  a  certain  nuniber  have  a 
mission  of  usefulness.  All  this  seems  sin- 
gularly to  diminish  the  beneficent  role  of 
birds.  But,  it  will  be  said,  it  is  not  exactly 
upon  the  number  of  species  that  the  calcu- 


lation should  be  based,  but  upon  the  num- 
ber of  individuals,  for  it  may  be  that  nox- 
ious species  are  much  more  numerous  in 
individuals  than  others, — the  vine-grub 
and  the  grasshopper,  for  example, — and 
this  would  modify  the  above  valuations. 

This  objection  is  very  natural,  and  al- 
though it  is,founded  only  on  a  hypothesis 
which  it  would  be  impossible  to  support 
by  figures,  as  it  would  be  not  less  impossi- 
ble to  answer  it  by  figures,  we  will  ap- 
proach it  in  another  manner,  and  discuss 
not  in  general  terms,  but  relatively  to  the 
most  noxious  species  taken  separately,  the 
role  which  birds  may  play. 

[To  be  coiitiuucd.^ 

REMARKS  ON  A  NEW  FORM  OP  JASSID. 


The  North  American  Continent  is  ten- 
anted by  a  group  of  small  Homoptera  be- 
longing to  the  family  Jassida,  which  prom- 
ise to  yield  very  destructive  species  to  the 
future  agriculturist.  They  may  be  found 
upon  the  low  bushes,  or  swept  from  grassy 
plants  which  grow  in  fields  and  meadows 
along  the  edges  of  thin  woods.  I  add 
here  the  description  of  one  of  them  to 
which  my  attention  has  been  recently 
directed: 

^  CicADULA  EXITIOSA  N.Sp.  Long  sub-fiisiform, 
ground-color  pale  testaceous,  polished  above, 
but  dull  beneath  ;  the  upper  surface  of  the  abdo- 
men black,  excepting  the  lateral  and  hind 
margins  of  the  segments.  Face  yellow,  crossed 
each  side  by  a  series  of  slender,  brown,  curved 
lines,  the  outer  cheeks  with  two  brown  long  spots, 
and  the  forehead  with  a  roundish,  black  spot  each 
side  of  middle,  exterior  to  which  the  reddish 
brown  ocelli  are  seen  next  the  suture,  and  below 
the  latter  is  a  small  brown  spot  of  about  their 
size;  in  the  middle  is  usually  a  small,  brown  dot. 
The  vertex  is  arcuated;  with  the  tip  a  little  angu- 
lar, the  surface  on  the  posterior  half  transversely 
depressed,  and  marked  with  a  curved,  brown, 
transverse  cloud,  which  has  two  blackish  dots 
just  behind  it,  a  small  spot  near  each  outer  angle 
and  a  slender  streak  along  die  middle  ;  any  one, 
or  several,  of  these  are  sometimes  absent.  Pro- 
notum  with  a  whitish  line  in  the  middle  and  a 
short  oblique  one  each  side,  anteriorlj^  is  a  strongly 
curved  series  of  longish  brown  dots,  and  on  the 
posterior  half,  occasionally  a  few  obscure',  cloudy 
marks.  Scutellum  with  a  pale  line  on  the  mid- 
dle running  through  a  brown  spot,  or  only  a  faint 
cloud  instead  ;  each  side,  basally,  with  a  whitish 
oblique  line,  and  near  each  basal  angle  is  a  del- 
toid brown  mark,  or  line.  Hemelytra  translu- 
cent, or  faintly  tinged  with  brown,  narrow,  mod- 
erately valvate,  the  costal  nervule  pale,  moderately 
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curved  ;  the  other  nervules  brown,  those  of  the 
clavis  and  its  margins  very  much  thickened,  and 
sometimes  tinged  around  with  brownish  cloud- 
ings. A  few  specimens  show  pale  interruptions 
near  the  middle  of  the  discoidal  nervules.  Wings 
milk)^,  or  almost  transparent  whitish.  Legs  pale 
yellow,  with  the  knees  and  tarsi  occasionally 
brownish.     Sternum  and  base  of  venter  black. 

Length  of  body  3K-4X"""-  '.  to  tip  of  wings 
4X~5X"""-  ;  width  of  pronotum  i%-ij{™™: 

The  genus  Cicadida  is  founded  upon 
European  species  which  differ  from  the 
American  ones  in  minor  details  of  struc- 
ture. As  far  as  observation  has  yet  ex- 
tended these  characteristics  will  not  avail 
to  constitute  new  subgenera.  Most  likely 
the  boundaries  of  the  genus  will  have  to 
be  widened  to  admit  the  other  forms  which 
are  so  closely  related  as  to  appear  to  con- 
stitute with  this  a  very  rational  group. 

In  my  collection  are  specimens  obtained 
by  myself  in  Maryland  on  both  shores  of 
Chesapeake  Bay.  At  Woodbury,  Sept.  4  ; 
Curtis'  Creek,  August  14th  ;  Kent  county, 
August  24th.  At  Denver,  Col.,  I  swept  it 
from  grasses  on  the  plains,  August  18. 
Friends  have  sent  specimens  to  me  from 
Texas,  Florida,  and  North  Carolina.  From 
the  Department  of  Agriculture,  I  have  re- 
cently received  specimens  from  South  Car- 
olina, taken  January  29th  ;  and  from  North 
Carolina,  Mr.  Lintner  sends  me  specimens 
from  wheat  fields. 


Habits  of  Psephenus  Lecontei  Lee. 
— This  beetle  has  a  very  wide  distribution, 
and  is  not  uncommon  in  many  portions  of 
the  eastern  and  western  States.  The  males 
and  unimpregnated  females  are  very  active, 
and  in  the  heat  of  the  day  collect  upon 
stones  in  mid-stream,  which  barely  break 
the  surface  of  tlie  water,  and  are  occasion- 
ally washed  by  a  ripple.  Over  these  stones 
they  run  in  ceaseless  activity,  chasing  each 
other  like  flies  at  play,  and  making  occa- 
sional short  flights  ovef  the  surface  of  the 
water,  but  never  plunging  beneath  it,  nor  suf- 
fering,themselves  to  be  submerged  even  for 
an  instant.  They  are  at  such  times  exceed- 
ingly wary,  and  unless  approached  very 
cautiously,  they  vanish  before  the  observer 
can  get  near  enough  to  use  his  net.  They 
leave  the  stone  with  a  flight  so  swift  that 


it  cannot  be  followed  with  the  eye,  uul 
they  will  invariably  be  found  all  together, 
and  at  play  upon  another  stone  at  no  great 
distance.  The  gravid  females  are  found 
in  July  or  August  engaged  in  laying  their 
eggs  on  the  underside  of  submerged  stones 
in  shallow  brooks.  When  so  engaged  they 
are  very  sluggish,  and  never  attempt  to 
escape.  The  eggs  are  of  a  bright  orange 
color,  and  are  deposited  in  irregular 
clusters.  The  scale-like  larva  is  found 
under  stones  in  running  water.  When 
about  to  pupate  it  crawls  out  of  the  water 
upon  a  partially  submerged  log  or  stick  of 
drift-wood,  and  selects  a  crack,  near  enough 
to  the  water  to  remain  perpetually  moist. 
The  pupa  then  forms  under  the  skin  of 
the  larva,  which  like  the  scale  of  a  Coccid 
protects  the  insect  beneath. — H.  G.  H., 
Detroit,  Mich. 


Prof.  J.  H.  Comstock  has  been  in  Florida, 
making  a  special  examination  of  insects 
affecting  orange  trees,  and  will  go  to 
other  orange-growing  States,  visiting  Cali- 
fornia, if  possible,  at  some  time  during 
his  investigations. 

A  local  form  of  our  common  Milkweed 
Butterfly  {Da/iais  arcJiippus)  with  the 
ground-color  pale  testaceous  instead  of 
deep   fulvous,  is  found    on    the   island   of 

Antigua. 

•*'-'^ 

Reports  of  the  U.  S.  Entomological 
Commission. — Continued  demands  being 
yet  made  for  the  first  report  of  the  Com- 
mission on  the  Rocky  Mountain  Locust 
{Caloptcnits  sprctus),  we  would  state  that 
the  5,000  copies  ordered  by  Congress  have 
long  since  been  exhausted.  There  is  a 
possible  chance  of  yet  getting  copies 
through  senators  or  representatives  in  Con- 
gress, or  through  the  Interior  Department. 
A  resolution  to  print  30,000  extra  copies 
has  passed  the  Senate,  but  has  not  been 
acted  upon  by  the  House  Committee. 
The  second  report  is  ready  for  publica- 
tion, but  has  not  yet  been  ordered  printed. 
The  wheels  of  Congress  in  this  direction 
grind  slowly. 
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Butterflies  at  Sea. — The  following 
extract  is  from  the  Chronicle  of  Bernaldez 
in  the  Collection  of  the  Massachusetts  His- 
torical Society  (Vol.  VIII,  3d  Series),  and 
refers  to  the  neighborhood  of  the  island  of 
Jamaica,  and  probably  to  the  first  voyage 
of  Columbus: 

"A  da}' or  two  after  the  occurrence  of  what 
has  befen  related  concerning  the  cacique,  they 
saw,  before  sunrise,  more  than  a  million  of  cor- 
morants come  flying  over  the  sea,  at  a  distance 
from  the  land,  all  in  one  body  ;  so  that  they  were 
astonished  at  the  sight  of  so  great  a  multitude  of 
these  birds.  The  next  day  they  saw  from  the 
ships  so  many  butterflies,  that  they  darkened  the 
sk)r  ;  and  the)'  remained  till  night,  when  a  heavy 
rain  which  fell,  accompanied  with  thunder,  de- 
stroyed them." 

Sexual  Coloration  in  Butterflies. 
— Charles  Darwin  communicates  to  a  re- 
cent number  of  Natui-e  some  interesting 
facts  about  the  color  of  some  butter- 
flies. It  seems  that  in  the  male  of  Diadema 
bolina  and  others,  the  colors  appear  bril- 
liant and  beautiful  when  looked  at  from 
the  front,  but  somber  and  unattractive 
when  looked  at  from  behind.  He  draws 
the  natural  inference  that  the  brilliancy  is 
intended  to  attract  the  female  as  the  male 
approaches.  "We  are  thus  reminded,"  he 
says,  "  of  the  elaborate  and  diversified 
manner  in  which  the  males  of  many  birds, 
for  instance  the  peacock,  argus  pheasant, 
etc.,  display  their  wonderful  plumage  to  the 
greatest  advantage  before  their  unadorned 
friends." 


We  publish  in  the  present  number  an 
account  of  the  appearance  and  habits  of 
the  notorious  Cotton  Moth  or  Aletia.  Its 
natural  size  has  already  been  given  at  fig.  3 
of  our  first  number.  We  desire  to  draw- 
especial  attention  of  our  Southern  subscrib- 
ers to  this  moth,  with  a  view  of  their  ob- 
serving its  habits  during  the  months  of 
March  and  April.  There  is  a  period  of  a 
few  weeks  from  the  time  when  the  females 
issue  from  winter-quarters  before  any 
of  the  worms  are  observed  upon  cotton.  It 
follows  as  a  necessary  consequence  that 
the  moths  either  feed  for  a  few  weeks  be- 
fore ovipositing,  or  else  that  they  lay  their 
eggs  at  once  and  that  the  worms  can  feed 


upon  some  other  plant  at  that  season  grow- 
ing in  the  South.  The  first  supposition  is 
the  more  plausible  and  probably  correct, 
but  we  should  be  very  glad  to  receive  any 
observations  on  the  subject,  as  well  as  to 
receive  specimens  of  the  moths  captured, 
any  time  before  the  first  of  May. 


Satyrus  Pegala. — Mr.  Wm.  H.  Ed- 
wards of  Coalburgh,  W.  Va.,  desires  to  know 
whether  this  butterfly  has  ever  been  cap- 
tured, or  seen  to  fly  in  Maryland,  the  Dis- 
trict of  Columbia,  or  Virginia.  A  single 
estray  has  been  taken  at  Jersey  City,  N.  J., 
and  the  probability  is  that  it  was  blown 
there.  We  shall  be  glad  to  get  the  experi- 
ence of  our  subscribers  in  the  regions 
indicated. 

Phosphorescence  of  Earth-worms. — 
Is  it  generally  known  that  the  Earth-worm 
{^Lumbricus  terrestris)  is  sometimes  highly 
phosphorescent  ?  *  *  *  I  disturbed  one  the 
other  night  ;  it  became  very  luminous  and 
left  a  trail  of  light  behind  it  as  it  passed 
along  the  ground. — F.  W.  E.  Shrivell  in 
Science  Gossip. 


Mistaken  Instinct. — In  July  last,  one 
fine  afternoon,  as  we  were  watching  my 
bees  carrying  in  pollen,  one  of  them,  separ- 
ating from  the  others,  alighted  on  some 
pretty  blue  artificial  flowers  in  the  bonnet 
of  a  lady  visitor;  tried  each  flower  care- 
fully for  honey,  and,  of  course,  finding  none, 
flew  away,  no  doubt  much  disgusted.  The 
bee  must  have  been  attracted  by  form  and 
color;  the  flowers  were  not  at  all  natural, 
but  had  gaudy  red  anthers  and  blue  sta- 
mens.— F.  W.  E.  Shrivell  in  Science  Gossip. 


Typhlodromus  pyri. — We  noticed  in 
our  last  number  some  observations  by 
Prof  T.  J.  Burrill  on  the  Pea-leaf  blister 
produced  by  a  minute,  four-legged  mite 
{Typh/odroniiis  pyri).  We  find  that  this 
mite  has  been  figured  by  Prof.  Glover  and 
noticed  by  Prof.  Taylor,  the  present  Micro- 
scopist  of  the  Department  of  Agriculture, 
on  page  113  of  the  Agricultural  Report 
for  1872. 
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Food  habits  of  Ground-beetles.- — 
Prof.  S.  A.  Forbes  of  Normal,  111.,  who  is 
devoting  his  time  with  such  good  results 
to  investigating  the  food-habits  of  birds,  is 
desirous  of  obtaining  alcoholic  specimens 
of  any  Ground-beetles  {Carabidci)  found  in 
situations  suggesting  herbivorous  habits. 
We  bespeak  attention  to  his  request  from 
our  collectors  of  Coleoptera.  The  speci- 
mens may  be  either  sent  to  us  or  to  him 
direct.  Prof.  F.  finds  that  it  is  not  at  all 
difficult  to  recognize  the  tissues  of  plants 
in  the  intestines  of  herbivorous  insects. 
Spiral  vessels,  hairs  and  epidermal  cells  re- 
sist digestion  for  a  long  time,  and  the  cell 
walls  of  the  parenchyma  can  be  demon- 
strated by  the  test  for  cellulose.  There  is 
no  doubt  but  that  the  literature  of  eco- 
nomic entomology  is  full  of  blunders  due 
to  mistaken  ideas  respecting  the  purposes 
for  which  insects  visit  plants.  So  far  as 
the  Ground-beetles  are  concerned  there 
ought  to  be  neither  mistake  nor  uncertainty 
as  to  their  food-habits,  because  the  useful- 
ness of  some  of  our  common  birds,  now 
protected  by  law,  is  bound  up  with  the 
usefulness  of  these  beetles. 


Moths  and  Butterflies  caught  by 
THE  tongue. — In  that  excellent  monthly, 
the  American  Naturalist,  an  account  was 
recently  given  of  the  trapping  of  various 
moths  by  the  flowers  of  Physianthus  albens, 
an  Asclepiadaceous  plant,  native  to  Buenos 
Ayres,  but  long  cultivated  by  our  florists 
for  its  pretty  white  flowers  and  graceful, 
climbing  habit.  There  is  nothing  new  in 
the  account  of  the  moth-trapping  peculiar- 
ities of  this  plant,  which  peculiarities  we 
have  recorded  in  the  Transactions  of  the 
Academy  of  Science  of  St.  Louis  (Vol.  Ill, 
p.  cxv).  Quite  a  number  of  different  spe- 
cies of  Noctuidcc  and  more  particularly 
Agrotis  incrmis  and  sitbgothica  and  Ma- 
inestra  incincta  are  thus  caught,  and  we 
have  succeeded  in  tracing  the  larval  history 
of  the  last  named  species  from  eggs  ob- 
tained from  moths  that  had  been  so  en- 
trapped. The  flutterings  and  struggles  of 
these  small  owlet  moths  to  escape,  do  not 
strike  one  as  half  so  remarkable  as  those 


of  the  much  larger  Hawk-moths  which, 
notwithstanding  their  power  of  wing  and 
muscularity,  in  addition  to  their  very  long 
tongue,  attempt  in^ain  to  extricate  them- 
selves when  once  the  tip  of  the  tongue  is 
secured;  for  the  harder  they  pull  the  firmer 
is  the  grasp.  If  they  escape  it  is  almost 
always  at  the  expense  of  a  broken  proboscis. 
We  have  seen  as  many  as  ten  specimens  of 
the  White-lined  Morning  Sphinx  {Deilephila 
lineata)  either  struggling  or  hanging  dead 
from  the  flowers  of  a  single  plant,  and  a 
correspondent  of  Science  Gossip,  from  Dart- 
mouth, England,  states  in  the  November, 
1878,  number  of  that  paper,  that  he  con- 
stantly found  large  Hawk-moths  caught  by 
the  proboscis  in  the  flowers,  the  moths 
dying  in  about  ten  minutes.  Ncriuni  ole- 
ander is  reported  to  entrap  Hawk-moths  in 
Europe  in  a  somewhat  similar  way,  and 
anothera  grandiflora  to  likewise  catch  them 
by  holding  the  tongue  when  wound  around 
the  style  below  the  stigma.  Mr.  William 
Saunders  of  London,  Ont.,  has  found  that 
Bidens  chrysanthemoides  entraps  Flower- 
flies  (genus  Syrp/iiis). 

The  Postmaster-General  has  rescinded 
previous  ruling  of  the  Department  which 
excluded  queen  bees  from  the  mails, 
and  they  will  now  be  carried,  providing 
they  are  secured  in  such  manner  that  no 
harm  can  come  to  persons  handling  the 
mails.  About  a  year  ago  entomologists 
experienced  much  annoyance  by  the  ruling 
of  the  New  York  postmaster  that  speci- 
mens mounted  on  pins  were  non-mailable, 
but  of  late  we  have  heard  no  complaint  of 
packages  of  mounted  specimens  being  re- 
jected or  condemned,  and  it  is  to  be  hoped 
that  a  more  reasonable  spirit  prevails. 

Prof.  Cyrus  Thomas  has  expressed  the 
opinion  that  if  we  have  a  dry  early  summer 
the  Chinch  Bug  will  be  very  troublesome 
in  the  West  the  present  year. 


Errata. — Page  30,  col.  2, 1. 15,  for  "Beri- 
planeta  "  read  "  Pcriplaneta.  Page  49,  first 
line  after  ''  On  our  Table,"  for  "  Litophane  " 
read  "  Lithophane."     Page  52,  col.  \,  note, 

for  "(J/cirvoi;"  read  "(Jk^oi;." 
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Insect  Lives,  or  Born  in  Prison,  by  Julia  P.  Ballard,  is  a 
pleasing  little  volume  of  ninety-seven  pages  (square  12mo.) 
wherein  it  is  the  writer's  aim  to  interest  children  in  entomol- 
ogy, and  more  particularly  in  ^itterflies  and  moths.  The 
transformations  and  developmen%f  the  various  insects  treated 
of  are  described  very  prettily,  and  in  a  manner  that  teaches 
while  seeming  only  to  interest ;  and  the  instructions  for  cap- 
turing, rearing,  and  preserving  specimens  are,  as  far  as  they 
go,  clear,  simple  and  reliable.  The  observations  and  experi- 
ences recorded  are  the  writer's  own,  and  the  book  is  well 
calculated  to  inspire,  in  little  readers,  a  taste  for  natural  history. 
It  is  daintily  bound,  printed  on  toned  paper,  and  has  fifty 
illustrations.  The  publishers  are  Robert  Clarke  &  Co.,  Cin- 
cinnati ;  and  the  price  is  $1.00. 

Zoology  for  Students  and  General  Readers,  by  A.  S.  Packard, 
Jr.,  M.  D.,  Ph.  D.  New  York,  Henry  Holt  &  Co.— The  im- 
mense impetus  which  the  general  adoption  of  evolution  theories 
has  given  to  every  branch  of  biological  research,  and  the 
consequent  rapid  advance  of  zoological  science,  calls  for  a  new 
text-book  every  few  years.  The  present  volume,  from  the 
hands  of  Dr.  Packard,  will  not  only  befound  to  answer  every 
requirement  as  a  full  compendium,  giving  in  a  clear  and  com- 
prehensive manner  the  results  of  recent  investigations  by  the 
most  advanced  zoologists  everywhere,  but  it  will  be  especially  . 
acceptable  to  American  students,  since  h  includes  the  work  of 
so  many  of  our  own  investigators,  and  is  profusely  illustrated 
with  figures,  many  of  them  original,  and  others  from  bulletins 
and  reports  not  easily  accessible  to  the  general  student,  or 
from  treatises  by  many  authorities.  The  reader  will  not  fail 
to  note  with  pleasure  the  almost  complete  absence  of  those 
well-worn  figures,  that  have  done  duty  in  so  many  of  the 
older  works,  from  Buffon  to  the  pages  of  the  last  edition  of 
Webster's  unabridged.  Full  indices,  glossary,  and  biblio- 
graphy, leave  nothing  to  be  desired  in  a  work  intended  for 
use  as  a  manual  in  the  laboratory.  Special  features  to  be  com- 
mended are  the  concise  notes,  giving  directions  for  dissection 
and  preparation  of  material,  which  follow  at  the  end  of  each 
class,  and  the  brief  closing  chapters  on  Geographical  distribu- 
tion of  Animals,  the  Origin  of  species.  Protective  resemblance, 
and  Instinct  and  Reason.  As  a  high-school  and  college  text- 
book this  Zoology  will  fill  a  place  that  has  long  been  vacant. 
The  treatment  is  less  technical  than  in  Nicholson's  "  Advanced 
Text-book  of  Zoology,"  and  it  will  probably  be  found  more 
useful  for  work  in  the  laboratory. 

The  Cotton  Worm  in  the  United  States ;  being  a  sum- 
mary of  its  natural  history,  with  an  account  of  its  enemies 
and  the  best  means  of  controlling  it.  Bulletin  No.  3  of  the 
U.  S.  Entomological  Commission,  by  Chas.  V.  Riley,  Wash- 
ington, D.  C.  Govt.  Printing-office.  8vo.  150  pp.,  1  colored 
plate  and  84  cuts.  Our  readers  have  had  some  advance  mat- 
ter from  this  bulletin  laid  before  them.  It  is  a^  summary  of 
work  done  and  a  prodromus  of  the  final  report.  To  quote  from 
the  Introduction  :  "  The  facts  given  in  this  bulletin  are,  many 
of  them,  for  the  first  time  published.  If  they  oppose  pre- 
viously accepted  views  and  opinions,  they  at  the  same  time 
dispel  many  errors  that  have  heretofore  prevailed  as  to  some 
of  the  more  important  questions  in  the  natural  history  of  the 
species.  The  pamphlet  is  prepared  for  the  benefit  of  the 
planter  and  popular  reader,  with  as  little  of  the  technicality  of 
science  as  is  consistent  with  clearness  and  precision,  and  with 
such  matter  as  more  particularly  interests  the  scientific  reader 
printed  in  smaller  type.  The  principal  aim  of  the  Commission 
h.'is  been  to  discover  some  safer  and  cheaper  remedy  than  any 
previously  in  use.  Its  efforts  in  this  direction  have  been 
limited  by  the  means  at  command  ;  yet,  as  the  context  will 
show,  they  have  resulted  in  materially  cheapening  the  cost  of 
protecting  the  crop,  and  there  is  promise  of  still  greater 
improvement."  It  can  be  obtained  by  applying  to  the  Secre- 
tary of  the  Interior. 

Catalogue  of  the  Collection  of  Diurnal  Lepidoptera  formed 
by  the  late  William  Chapman  Hewitson  of  Oatlands,  Walton- 
on-Thames,  England  ;  and  bequeathed  by  him  to  the  British 
Museum.  By  W.  F.  Kirby.  4to.  pp.  ^6.  Printed  for  pri- 
vate circulation.     London,  1879. 

The  American  Bembecida; :  Tribe  Stizini.  By  W.  H.  Pat- 
ton.  8vo.  pp.  7.  (Ext.  from  Bull.  U.  S.  Geol.  and  Geog. 
Surv.  Vol.  V,  No.  3.)  Washington,  Nov.  30,  1879.  From 
the  Author. 

Generic  Arrangement  of  the  Bees  Allied  to  Melissodes  and 
Anthophora.  By  W.  H.  Patton.  8vo.  pp.  9.  (Ext.  from 
Bull.  U.  S.  Geol.  and  Geog.  Surv.  Vol.  V,  No.  3.)  Wa.shing- 
ton,  Nov.  30,  1879.     From  the  Author. 

On  the  Fertilization  of  Yucca.  By  Thomas  Meehan.  8vo. 
pp.  4.  (Reprinted  from  the  "  N.  A.  Entomologist.")  From 
the  Author. 

The  Law  Governing  Sex.  By  Thomas  Meehan.  8vo.  pp.  3. 
(Ext.  Proc.  Ac.  Nat.  Sc.  Phila.,  June  4,  1878.)  From  the 
Author. 

Growth  as  a  Function  of  Cells,  and  Preliminarj'  Notice  of 
Certain  Laws  of  Histological  Differentiation.  By  Charles 
Sedgwick  Minot.  Sqr.  12mo.  pp.  30.  (Ext.  from  Proc.  Bos- 
ton "Soc.  Nat.  Hist.  Vol.  XX,  March  5  and  April  C,  1879.) 
From  the  Author. 


Extracts  from  Correspondence. 

[We  shall  publish  in  this  Department  such  extracts  from  the 
letters  of  our  correspondents  as  contain  entomological  facts 
worthy  to  be  recorded,  on  account  either  of  their  scientific  or 
of  their  practical  importance.  We  hope  our  readers  will  con- 
tribute each  their  several  mites  towards  the  general  fund  ;  and 
in  case  they  are  not  perfectly  certain  of  the  names  of  the  in- 
sects, the  peculiarities  of  which  are  to  be  mentioned,  will  send 
specimens  along  in  order  that  each  species  may  be  didy 
identified.] 

Bucculatrix  Cocoons. — The  Biuculatrix  po- 
Diifoliella  Clem,  to  which  you  refer  (p.  23),  occurs 
on  our  Apple  trees,  but  the  cocoons  are  not 
grouped  and  occur  only  scattered  sparsely  on  the 
larger  branches.  I  also  noticed  that  many  adults 
came  forth  late  in  the  Fall,  leaving  the  pupa  case 
partly  exserted  while  others  hibernate  in  the  pupa 
state.  Is  this  species  or  a  different  species  known 
on  Chestnut  trees?  One  is  perforated  by  a  hole 
made  b}'  some  parasite.  These  two  are  in  alcohol. 
They  may  represent  another  species,  but  they 
resemble  those  of  the  Apple  very  closely.  Also  I 
have  two  very  similar  cocoons  taken  from  the 
twigs  of  the  Jack-oak,  and  judge  they  are  another 
species.  W.  S.  B.,  Ithaca,  N.  Y..  Jan.  28. 

With  the  experience  given  by  V.  T.  C.  on  p.  50 
of  our  last  issue,  we  think  it  highl)'  probable  that 
the  cocoons  on  Oak  and  Chestnut  may  be  identi- 
cal with  those  on  Apple,  especially  if  the  former 
trees  were  in  the  neighborhood  of  the  latter. 
The  question  can  safely  be  settled  only  by  rear- 
ing the  perfect  insect,  and  we  shall  be  pleased  to 
receive  specimens. 

Interesting  Notes  from  South  France.— 
I  have  received  from  Mr.  Monell  some  notes 
about  Colopha,  etc.,  which  I  owe,  doubtless,  to 
your  kind  intervention.  Low  and  Thomas  ac- 
cuse Kessler  with  having  given  Schizomnra  coni- 
prcssa  as  a  synonym  of  Tetrancura  alba,  while  it 
is  the  true  Colopha  of  Monell.  He  will  explain 
in  his  next  note  on  the  Elm-lice,  in  which  he  will 
describe  the  winged  pupiferous  forms  of  both  in- 
sects which  are  certainly  emigrants  from  the  Elm 
to  .  .  .  ?  ?  ?  Courchet's  observations  and  my 
own  on  the  Pcinphigi  of  the  Fir  led  us  to  the  dis- 
cover}' that  all  pupiferous  forms  arrive  in  sum- 
mer, on  the  stems  of  the  trees,  with  the  sexuated 
pi/olt's;  only  we  cannot  make  out,  as  3'et,  to  which 
species  of  gall  they  respectively  belong.  Some 
of  them  do  not  even  belong  to  the  genus  ''Pem- 
phigus" and  have  only  5-/b/«/(Y/antenn?E  ;  yet  they 
are  certainly  but  a  link  in  the  biology  of  some 
species  or  other.  I  wrote  a  little  note  "■  Les 
Pucerous  da  Tcrcbinthc"  (the  Plant-lice  of  the 
Fir)  to  follow  the  "Pucerons  des  Onncaux"  (the 
Plant-lice  of  the  Elm),  and  until  I  ascertain,  by 
breeding,  the  correlation  between  the  winged  gall 
emigrants  and  the  pupiferous  pseudogyne,  I  am 
obliged  to  create  new  (transitory)  names  for  the 
gall-insects  of  Pemphigus  cornicularius,  iitricu- 
larius,  semilunarius,  etc.  I  call  the  supposed 
pupiferous  forms,  corniculoides,  titriculoides,  sciiii- 
lioioides,  etc. 

In  the    "  Comples  Rendiis  de  I'Academie"  there 
is  an  interesting  paper  by  Fabre  on  some  species 
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of  Mason-bees  {ffalictus)  which  have  an  alternate 
generation  of  agamic  or  parthenogenetic  females 
in  summer  (without  males)  and  a  sexuated  one  in 
autumn.  Perez,  at  Bordeaux,  is  also  doing  some 
good  work  on  the  alterations  caused  in  the  char- 
acters of  some  Andrenidcc  by  the  presence  of 
St^-lops,  some  species  being  only  stylopized  iorms 
of  others.  Edward  Saunders  is  also  engaged  on 
the  same  subject.  Westwood  and  Sir  Sydney 
Saunders,  having  asked  me  for  the  first  stages  of 
Blastophaga  (the  fig  caprificator),  I  was  lueky 
enough  to  find  the  larvae  in  our  figs  (temperature 
5'^  F.).  The  great  news  of  the  day  is  the  con- 
version of  Prof.  Dumas,  at  Paris,  to  the  belief  in 
American  vines  as  the  salvation  of  our  Phylloxera- 
ridden  vineyards. — J.  L.,  Montpellier,  France, 
Feb.  2,  i88o. 

Notes  from  Kansas.— The  False  Chinch-bug 
{iVysius  destructor  Rile}')  has  not  been  trouble- 
some since  I  sent  you  specimens,  but  they  may 
always  be  found  during  the  hot  weather  under 
the  purslane.  The  year  1874  so  nearly  used  up  the 
Colorado  potato  beetles  that  they  did  little  harm 
until  last  season,  when  they  came  again  in  full 
force.  The  Maple  moths  {Anisota  riibicimda) 
and  their  larvae  continued  their  ravages  on  the 
hill  hereabout  for  several  years,  but  last  season 
I  found  but  two  or  three.  In  Manhattan,  on 
some  lots,  the  trees  were  entirely  defoliated  by 
them,  while  on  others  scarcely  a  leaf  was  touched. 
The  Apple  Worm  is  increasing  in  numbers.  A 
very  large  proportion  of  the  apples  raised  last 
year  were  wormy,  but  we  had  a  very  small  crop. 
Peach-borers  are  as  bad  as  ever  on  young  trees. 

Plenty  of  Phylloxera  on  the  Clinton  grapes, 
but  not  many  on  the  leaves  of  other  varieties. 
The  little  yellowish  beetles  {^Liipcrus  noxiiis  of 
our  MS.,  z'/r/t-  description  in  next  number. — 
Ed.]  so  numerous  a  few  years  ago,  on  the  holly- 
hocks and  the  silk  of  sweet  corn,  have  almost 
entirely  disappeared. 

Although  we  had  a  very  wet  season  in  1878  and 
plenty  of  rain  in  1879,  the  Chinch-bugs  continued 
troublesome,  injuring  spring  wheat  very  materi- 
ally, also  millet,  and  when  these  are  cut,  going 
for  the  corn.  Some  fields  of  corn  were  very 
badly  damaged  by  them  last  season. 

The  R.  M.  locusts  have  done  no  damage  since 
the  spring  of  1875.  They  are  seen  flying  over 
nearly  every  season  and  sometimes  a  few  have 
stopped,  but  generally  none,  or  so  few  as  not  to 
be  noticed.  The  larva;  of  the  white-lined  morn- 
ing Sphinx  so  exceedingly  numerous  a  few  years 
ago,  have  not  been  unusually  plenty  since,  though 
many  of  the  moths  may  be  seen  every  season. 
T.  C.  Wells,  Manhattan,  Kansas. 

European  Tussock-moth.— Last  fall  the  cat- 
erpillars of  the  European  or  Russet  Tussock- 
moth  {Orgyia  antiqiia)  were  abundant  on  our 
shade    trees,  especially   on    the    willows.      Now 


(Jan.  26,  1880)  their  grayish  cocoons  may  be 
found  in  the  bark-crevices  of  the  bodies  and  main 
branches  of  those  trees.  At  present  they  are 
more  easily  found,  since  the  moth  has  appeared 
and  deposited  a  large  mass  of  eggs  an  inch  long 
and  covered  by  a  hard  pinkish-white  frothy  se- 
cretion on  each  cocoon.  These  eggs  should  be 
gathered  and  destroyed  before  spring,  since  this 
insect  has  been  a  serious  pest  in  Europe.  All 
the  cocoons  without  exception  bear  eggs.  Must 
we  conclude  from  this  that  there  are  110  males  to 
this  generation  and  that  the  wingless  females  are 
parthenogenetic  ?  To  me  it  seems  thus.  What  is 
known 'of  the  males  of  this  species?  The  com- 
mon canker-worm  of  the  apple  has  not  been  bad 
here  though  some  exist,  and  I  caught  the  wing- 
less female  in  the  early  part  of  the  winter. 

W.  S.  B.,  Ithaca,  N.  Y. 

The  male  of  0.  antiqua  is  figured  and  de- 
scribed as  equally  common  with  the  female,  in 
European  works. 

Cicada  septemdecim  in  Colorado. — Apropos 
of  remarks  in  No.  2  on  Cicada  septemdecim,  has  its     /_ 
occurrence  in  Colorado  been  recorded  heretofore? 
I  found  it  in  Cheyenne  Canon  in  June  1876. 

V.  T.  C,  Covington,  Ky. 

Cotton  Moth  or  Aletia.— I  send  you  to-day 
a  small  box  containing  some  moths  which  I 
caught  on  the  night  of  the  12th  inst.  between  9 
and  II  o'clock.  I  also  send  a  berry,  leaves  and 
bloom  of  the  mock-orange  {Cerasus  carolinensis), 
the  tree  on  which  the  moths  were  feeding.  The 
winds  were  high  from  the  south-west  ;  the  clouds 
were  dark  and"  threatening,  with  the  thermometer 
at  70°  There  have  since  been  three  light  frosts  ; 
but  the  bees  and  the  butterflies  are  out  again  to- 
day. James  F.  Bailey. 

Marion,  Ala.,  Feb.  16,  1880. 

Two  of  the  moths  sent  were  females  of  Aletia, 
perfectly  recognizable,  though  without  fringes 
and  with  pale,  faded  coloration.  This  is  most 
interesting  confirmation  of  the  hibernation,  and 
winter  habits,  of  the  insect.  The  ova  had  attained 
no  development  and  could  scarcely  be  recognized. 
The  other  moths  sent  were  an  Agrotis  too  much 
rubbed  for  specific  recognition,  a  Geometrid  in 
similar  condition,  and  Phoberia  atomaris. 

Answers  to  Correspondents. 


[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departments  of  the  Entomologist.  AlHnquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wood,  and 
inclosed  in  some  stout  tin  or  wooden  bo.\.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects   should  never  be 

ENCLOSED  loose  IN  THE  LETTER. 

Whenever  possible,  larvje  (?'.  <?.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  bo.x — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  .-in  account  .as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Common  Tiger-beetle.^/.  L.  Scncy,  Plymouth 
Co.,    Iowa. — The    insect   which    you    found    last 
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spring  concealed  in  a  heap  of  gravel  belongs  to 
the  Tiger-beetles  {Cicindeliche)  and  is  known  to 
science  as  Cicindela  repanda  Dej.  It  is  very  com- 
mon throughout  the  whole  extent  of  the  United 
States,  especially  in  the  more  northern  States. 
Like  its  numerous  congeners  your  species  preys 
on  all  sorts  of  other  insects,  while  the  larva  lives 
in  holes  in  the  sand  and  is  also  insectivorous. 

Gall  on  Pelargonium.— I  send  you  with  this 
note  a  tiny  gall-making  insect,  altogether  jtoo 
small  and  spry  for  me  to  make  anything  out 'of. 
It  seems  to  be  a  Neuropterous  insect.  Is  it 
allied  to  the  Podura  ?  I  never  heard  of  any  of 
these  insects  making  galls.  The  gall,  which  I 
enclose,  was  growing  at  the  base  of  a  healthy 
Pelargonium.  On  cutting  the  gall  I  found  many 
larvaj  and  little  spring-tails  which  flew  about  in 
every  direction. — M.  T.,  Vineland,  N.  J.,  Jan.  24. 

Nothing  but  the  little  Poduras  was  found  in 
the  package  sent,  though  there  seemed  to  be  some 
dead,  soft  animal  remains  of  unrecognizable  shape 
in  parts  of  the  galls  which  have  all  the  appear- 
ance of  having  been  made  by  a  mite.  No  Poduras 
are  known  to  make  galls,  and  the  species  in 
question  was  undoubtedly  feeding  simply  on  the 
softer  and  diseased  gall-tissue  of  the  plant. 

Catalogues  and  Monographs  of  Insects. — 

Will  you  be  so  kind  as  to  tell  me  whether  there 
is  any  catalogue  or  monograph  on  the  Hymen- 
optera,  Lepidoptera,  Orthoptera,  Neuroptera, 
Hemiptera  and  Vermes  of  our  country  and 
whether  accessible  or  not  ?  We  need  such  in  our 
Zoological  Laboratory  for  the  students,  and  trust 
you  may  be  able  to  give  us  information  in  this 
matter. — P.  S.  B.,  Asbury  Un.,  Greencastle,  Ind. 
No  complete  monographs  of  the  orders 
mentioned  have  ever  been  published,  except 
the  Synopsis  of  North  American  Neuroptera  by 
Dr.  H.  A.  Hagen,  and  the  Synopsis  of  North 
American  Lepidoptera  by  Dr.  Jno.  G.  Morris  in 
the  Miscellaneous  Publications  of  the  Smith- 
sonian Institution — both  of  them  somewhat  out 
of  date.  Numerous  monographs  of  single  fami- 
lies, however,  have  been  written  by  various 
authors, but  they  are  scattered  through  the  volumes 
of  our  scientific  periodicals  or  through  the  publi- 
cations of  the  Government.  Some  of  these  mon- 
ographs, especially  the  older  ones,  are  now  out 
of  print,  but  many  are  yet  for  sale  separately,  and 
can  be  obtained  through  Mr.  E.  P.  Austin,  46  East 
Newton  St.,  Boston,  Mass.,  or  through  the  Natur- 
alist's Agency,  (S.  E.  Cassino,)  Salem,  Mass. 
Of  complete  catalogues  there  is  one  of  the  North 
American  Coleoptera  by  G.  R.  Crotch,  and  one 
of  the  Diptera  by  Baron  R.  Osten  Sacken.  In 
the  Lepidoptera.  besides  the  catalogue  by  Dr. 
Morris,  more  recent  ones  have  been  published  of 
the  Diurnal  Lepidoptera  by  Mr.  H.  Strecker  and 
Mr.  Wm.  H.  Edwards,  and  of  the  Nocturnal 
Lepidoptera  by  Mr.  A.  R.  Grote.  In  Orthoptera 
there  is  one  catalogue  by  Mr.  S.  H.  Scudder, 
published  by  the  Smithsonian  Institution.  Cata- 
logues of  various  families  of  the  other  Orders  are 


published  and  scattered   through  our  periodical 
literature,  and  can  be  obtained  of  most  dealers. 

Leaf-hoppers  injuring  Wheat  Fields. — 
I  inclose  a  few  imperfect  specimens  of  an  insect 
infesting  our  wheat  fields  in  myriads.  I  have/ 
observed  them  since  October.  The  weather  here 
has  been  so  mild  that  they  have  been  very  active 
until  the  past  three  or  four  days,  even  with  the 
thermometer  as  low  as  23"  F.  I  fear  they  are/-, 
the  destructive  Hessian  fly.  I  have  never  seen 
a  Hessian  fly  nor  its  description. 

They  vary  in  color.  Some  are  greenish  hued 
— but  most  are  gray  or  ash  colored.  They  are 
active  and  seem  to  move  like  grasshoppers,  mak- 
ing a  flight  from  two  to  ten  feet. 

Jan.  17,  18S0.  R.  L.  B.,  Lenoir,  N.  C. 

The  insects  are  not  the  Hessian  fly  but  a  Leaf- 
hopper  new  to  science.  You  will  find  a  descrip- 
tion of  it,  by  Mr.  Uhler,  in  the  present  number, 
under  the  name  ofXJicadula  exitiosa.  The  com- 
mon  Jassus  scxnotatiis  of  Europe  has  long  been 
known  to  injure  wheat  fields,  and  there  are 
several  species  of  the  same  group  that  are  in- 
jurious in  this  country,  especially  in  the  south 
and  southwestern  States.  In  the  latter  States 
they  are  not  infrequently  taken  for  young  grass- 
hoppers, injuring  meadows  and  more  particu- 
larly wheat  and  oat  fields.  Two  other  species 
besides  that  described  by  Mr.  Uhler,  are  more 
particularly  concerned  in  such  work.  On^ 
species,  measuring  5.5™"  (about  .22  inch)  of  a 
beautiful  green  color  with  yellow  head  and  legs 
is  quite  common  in  Texas,  and  will  be  found  de- 
scribed z.s''-jDiedroccphala  Jlaviceps  in  the  descrip- 
tive department  of  this  number  ;  another  is  a 
species  o^assus  allied  to  Jassus  iiiimicus  Say. 
It  is  difficult  to  suggest  a  remedy  for  these  active, 
hopping  creatures,  as  their  habits  in  fields  and 
meadows  have  not  yet  been  sufficiently  studied. 
We  would  recommend,  however,  the  pasturing  of 
the  fields  to  sheep. 

DESCRIPTIVE  Department. 

A  NEW  LBAF-HOPPER  INJURIOUS  TO  SMALL 
GRAIN. 


IJKAiJN.  J       .    r 

Z.    V.    RILEY.  /    *■■    1      ■     / 


0  Diedrocephala  flaviceps  n.  sp. — General  color 
and  appearance  o€)D.  inolUpes,  but  about  half  the 
size  and  with  less  acute  head.  Hemelytra  deep 
green  with  whitish-yellow  veins  and  pale  border 
broadening  posteriorly.  Head  orange  in  front 
wifh  a  pale  border,  sometimes  showing  in  three 
distinct  spots  ;  sulphur-yellow  behind,  the  two 
ocelli  looking  like  beads  raised  on  a  dark  green, 
nearly  black  patch,  relieved  inside  b}'  white  ;  e3^es 
dark  green  ;  thorax  dark  green,  but  with  more  or 
less  sulphur-yellow  around  anterior  border,  and 
with  the  posterior  margin  pale  ;  scutellum  yellow- 
ish, sometimes  mottled  with  green.  Under-surface 
pale  yellow,  immaculate.     Average  length  5""". 

Numerous  specimens  injuring  wheat  and  oats 
in   Texas    in    1876.       It  was    vci2iX'kcdi"'Tettigonia 

Jlaviccphalitm  in  Fitch's  collection,  as  Mr.  Uhler 
informs  me,  but  never  described. 
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TWO   DAYS'  COLLECTING  IN    THE    MAMMOTH 

CAVE,  WITH  CONTRIBUTIONS  TO  A 

STUDY  OF  ITS  FAUNA. 

BY  H.  G.  HUBBARD,  DETROIT,  MICH. 

\Co7itinued  /ro7n  p.  40.] 
FAUNA     OF    THE    MAMMOTH     CAVE. 

Vertehrata:     i.  Vespertilio? 

2.  Mus  rattus  ?  partially  blind. 

3.  Amblyopsis  spela;us  De  Kay. 

4.  Typhlichthys  subterraneus  Gerard. 
Tnsecta  :             5.  Anophthalmus  Tellkampfii  Er. 

6.  "  Menetriesii  Mots. 

7.  "  interstitialis  Hub. 

8.  Adelops  hirtus  Tellk. 

g.  Raphidophora  subterranea  Scud. 
TO.  Anthomyia  sp. 

11.  Phora  sp. 

12.  Campodea  Cookei  Pack. 

13.  Machilis  sp. 

14.  Myopsocus  or  Elipsocus  sp. 

15.  Atropos  divinatoria  Miiell. 
Arachnida  :    16.  Anthrobia  monmouthia  Tellk. 

17.  Acanthocheir  armata  Tellk. 

18.  Phrixis  longipes  Cope. 

19.  Chthonius  Packard!  Hagen  (form  with  two 

eyes.) 

20.  Acarus?  sp.  (living  on  offal.) 

21.  Mite  (living  on  Anophthalmus.) 
Myriapoda  :   22.  Spirostrephon  Copei  Pack. 

23.  Unknown  myriapod  seen  by  Hyatt. 
Crtistacea  :     24.  Cambarus  pellucidus  Tellk. 

25.  Asellus  (Caecidotea)  stygius  Pack. 
Vermes:  26.  Nematode?    (intestinal  parasite  of  larva  of 

Adelops.) 

27.  Leech  ?  (in  pools  of  water.) 

28.  Unknown  ciliate   Infusorian?   (attached  by 

stalk  to   Asellus.) 

In  addition  YAvxQVih&xg^Microgeologie ,\Z<^(i)  gives 
a  list  of  eight  Polygastric  Infusoria  {Biddidphia? 
fossil?  Bodo?  Chilo/iioJias,  Gaillonella?,  Kolpoda, 
Moiias,  2,  Synedra  ulna)  ;  one  fossil  Polyt/taliiiia 
(Infusorian) ;  five  Phytolitharia;  and  plant  forms 
(Microscopic  fungi).  These  forms  present  no 
striking*  peculiarites. 

The  following  notes  are  intended  to  sup- 
plement the  descriptions  of  cave  Articulates 
already  made  known  by  Packard  and  Cope 
in  the  pages  of  the  America?i  Naturalist!'' 

Campodea. — Specimens  vary  greatly  in  size. 
The  largest  from  which  the  accompanying  figure 
was  drawn  (Fig.  8,)  measures  7. 4'""' =  .29  in.  in 
length,  exclusive  of  the  caudal  stylets,  which  are 
one  half  longer  than  the  body.  It  is  more  robust 
and  more  pubescent  than  any  of  the  others,  and 
may  be  the  other  sex,  or  even  another  species. 
The  number  of  joints  in  the  antennae  is  very  vari- 
able, the  specimen  figured  has  the  greatest  num- 
ber, 37,  the  others  have  34,  32,  31  and  30  joints, 
the  two  smallest  specimens  which  are  one  half  as 
long  as  the  flrst,  have  32  and  31  antennal  joints. 
Dr.  Packard's  description  of  his  new  species 
Campodea  Cookei  (I.  c.  v.  747)  will  hardly  suffice 
for  the  proper  recognition  of  the  species,  es- 
pecially if  there  should  prove  to  be  other  species 
here.  The  stylets,  which  appear  to  have  been 
broken  off  from  all  specimens  hitherto  brought 
from  the  caves,  consist  of  eleven  cylindrical  joints, 

*By  A.  S.  Packard,  Jr.  The  Mammoth  Cave  and  its  In- 
habitants, /.  c.  Vol.  V,  p.  739. 

The  Cave  Beetles  of  Kentucky,  I.  c.  Vol.  X,  p.  282. 

By  Prof.  E.  D.  Cope.  On  tlie  Wyandotte  Cave  and  its 
Fauna,  Ac.  Vol.  VI,  409. 


the  first  moderately  long,  equal  to  the  second  and 
third  together,  the  second  very  short,  the  third 
longer,  the  succeeding  joints  increasing  in  length, 
the  fifth  being  equal  to  the  first,  and  the  last  equal 
to  the  first  three.  All  the  joints  are  slender, 
covered  thickly  with  hairs,  and  with  a  close  whorl 
of  spinules  at  the  articulations.  My  specimens, 
seven  in  number,  were  all  found  upon  boards  in 
the  Rotunda  and  far  from  water.  They  have  the 
habits  of  their  relatives  the  bristle-tails  {Lepisma). 
Mr.  Cooke's  statement  that  his  unique  specimen 
was  found  in  pools  in  company  with  Cacidotea, 
may  be  a  mistake.  Prof.  Cope  relates  the  find- 
ing of  the  crustacean  by  Mr.  Cooke  while  in  his 
company,  and  says  nothing  of  the  discovery  of 
an  aquatic  Thysanuran  at  the  same  time. 

Phrixis  longipes  Cope — (Fig.  9).  In  Prof. 
Cope's  description  of  this  species  (/.  c.  vi,  421) 
some  confusion  occurs  as  to  the  tarsi.  In  the 
longest  legs  the  number  of  joints  was  not  counted, 
although  they  are  mentioned  as  "multiarticulate," 
and  this,  with  the  absence  of  eyes  is  made  to 
characterize  the  genus.* 

In  the  specimens  before  me,  the  anterior  and 
shortest  pair  of  legs  have  five-jointed  tarsi,  end- 
ing in  a  single  claw,  without  an  opposing  bristle, 
as  given  by  Cope.  The  second  and  longest  pair 
have  nine  tarsal  joints,  with  a  single  claw.  The 
third  and  fourth  pairs  are  intermediate  in  length 
between  the  first  and  second,  they  have  each  six- 
jointed  tarsi  and  a  pair  of  claws.  The  first  tarsal 
joint  in  all  the  legs  equals  or  exceeds  the  femora 
and  tibi-.c,  the  second  joint,  though  shorter  than  the 
first,  is  very  long.  The  palpi  (that  of  the  left  side 
is  omitted  in  the  figure)  have  five  joints  and  a  ter- 
minal spine,  the  basal  joint  bears  a  single  spine^ 
the  second  joint  has  five,  three  below  the  middle, 
springing  from  the  outer  edge,  two  above,  spring- 
ing from  the  inner  edge  ;  the  third  joint  has  one 
on  the  outer  and  two  on  the  inner  edges  ;  the 
fourth  joint  has  two  external  and  three  internal, 
and  the  fifth,  two  spines  on  either  edge;  the  spines 
are  all  tipped  with  long  bristles,  bent  towards  and 
crossing  those  of  the  opposite  row.  The  male 
organ  is  cylindrical,  without  joint  or  median 
swelling,  as  thick  as  the  coxae,  not  chitinous, 
bearing  at  tip  a  few  fine  hairs  ;  when  fully  pro- 
truded it  equals  one  third  of  the  body  in  length. 
The  abdomen  shows  but  four  narrow  and  one 
conical  terminal  segment  beyond  the  cephalotho- 
racic  shield.  The  conical  eminence  at  the  ante- 
rior border  of  the  dorsum,  between  the  first  pair 
of  legs  is  without  trace  of  ocelli.  Length  without 
appendages, 2'"'"  =  .08  in. ;  longest  leg  18"'™  = .  72  in. 

Two  specimens  in  alcohol,  from  Martha's  Vine- 
yard in  the  Mam.  Cave. 

Ctvcidotea  f  stygia  Pack. — (Fig.  10).  The  speci- 
men from  which  Dr.   Packard's  description  was 

*  The  importance  of  the  presence  or  absence  of  eyes  as  gen- 
eric characters  in  cave  Articulates,  appears  to  be  overestimated 
by  Prof.  Cope,  and  his  two  new  genera  Phrixis  and  Erebo- 
mastcr  are  very  doubtfully  distinct.  Among  Pseudo-scorpions 
the  number  and  position  of  the  eyes  have  hitherto  been  con- 
sidered invariable  characters  for  the  definition  of  the  genera. 
The  species  of  Chthonius  living  above  ground,  have  four 
eyes,  but  in  the  caves,  the  same  genus,  according  to  Dr  Hagen, 
is  represented  by  two  forms,  one  blind,  the  other  with  two 
eyes,  and  which  are  thought  by  him  to  be  specifically  identical. 

t  Prof.  S.  A.  Forbe.s  of  Normal,  111.,  does  not  recognize  the 
genus  CcEcidotea  as  distinct  from  Aselhts, 
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made  appears  to  have  been  much  mutilated,  and  his 
figure  (/.  c.  V,  751)  is  very  incorrect.  The  head  is 
represented  much  too  large,  and  the  antennre  are 
reversed  in  relative  position.  Prof.  Cope  de- 
scribes, from  the  region  of  the  W3'andotte  Cave 
a  drcidotea  distinguished  from  C.  stygia  by  its 
smaller  and  more  acuminate  head  (/.  c.  vi,  411 
and  419).  Apparently  the  comparison  was  made 
only  with  Packard's  figure,  if  so  his  species  {C. 
microcephala)  is  very  doubtfully  distinct.  The 
external  egg-pouches  with  which  its  body  is  made 
to  terminate,  are  certainly  fanciful  creations  hav- 
ing no  existence  in  this  Isopod  crustacean.  It 
is  difficult  to  understand  how  their  number  and 
position  could  be  determined  in  specimens  which 
"  are  in  bad  condition,  having  lost  their  limbs, 
egg-pouches,  and  the  distal  portions  of  their  an- 
tennaj."  Packard's  specimens  had  also  lost  the 
longer  antennae,  and  neither  of  these  authors 
mention  the  existence  of  caudal  stylets. 

The  following  additions  and  corrections  will 
aid  in  the  determination  of  the  Mammoth  Cave 
species : 

Inner,  short  antennae  with  from  nine  to  twelve 
joints,  the  first  three  subequal,  much  longer  and 
stouter  than  the  rest,  together  making  nearly  half 
the  entire  length  of  the  organ  ;  fourth  joint  very 
short,  oblique  ;  fifth  joint  longer  ;  the  remainder 
diminishing  in  length  and  thickness  to  the  end. 
The  four  outer  joints  bear  on  the  inside  a  flat-, 
tened,  cultriform  spine,  terminal  joint  minute, 
tipped  with  a  bristle,  bearing  the  cultriform  spine 
upon  a  projection  at  the  side.  Outer  antenna3 
nearly  equal  to  the  body  in  length,  with  three 
large  basal  joints,  the  first  short  and  stout  ;  the 
•  second  long,  together  with  the  first  about,  equal 
to  the  inner  antenna;  ;  the  third  equal  to  the  two 
first,  and  also  to  the  thirteen  following ;  the  re- 
maining joints  closely  applied,  transverse  at  first, 
gradually  diminishing  towards  the  tip  of  antenna;. 
In  six  specimens  the  number  of  short  joints  of 
the  outer  antennic  was  found  to  be,  by  careful 
count,  respectively  Co,  57,  50,  40,  40 and  36.  The 
number  of  short  joints  varies  also  in  the  inner 
antennae,  and  is  not  always  the  same  in  both 
members  of  the  same  pair.  The  caudal  stylets 
are  long,  flattened,  two-branched  ;  the  longer 
branch  terminal,  bent  downwards  ;  the  shorter, 
spindle-shaped,  directed  outwards  from  near  the 
apex  ;  both  are  tipped  with  a  few  bristles.  The 
stylets  vary  from  3.5""™  to  2. 75"'"^  in  length. 
Measurements  of  a  large  number  of  specimens 
show  great  variation  in  size,  the  length  of  the  body 
proper  ranging  from  4  to  9'"'"  and  the  appendages 
varying  in  specimens  of  the  same  size.  The 
specimen  here  figured  is  of  medium  size,  and 
gives  the  following  measurements, — length  of 
body  7'"™  =  . 28  in.,  long  antennae  6.25"""  =.25  in., 
stylets  3. 5"""*=. 14  in. 

Clustering  about  the  head  and  base  of  antenna; 
in  some  specimens  are  seen  numbers  of  minute 
pear-shaped  organisms,  covered  with  hairs,  and 
attached  to  the  surface  of  the  crustacean  by  thread- 
like pedicels  ;  a  short  tube,  or  cylindrical  pro- 
jection is  sometimes  visible  near  the  apex,  and 
the  contents  appear  to  be  granular  with  usually 


a  large  nucleus  or  vacuole,  occupying  the  lower 
portion.  They  were  not  examined  with  high 
magnifying  powers,  but  inay  perhaps  be  stalked, 
ciliate  infusoria.  'Two  of  these  bodies  are  repre- 
sented attached  to  the  antenna  at  Fig.  10,  h. 

Adelops  hirtiis  Tellk. — (Fig.  19,  a  head  of  larva 
from  above,  li,  right  antenna  from  above,  c,  labium, 
left  maxilla,  etc.,  from  below,  all  much  enlarged). 
The  immature  forms  oi  Adelops  have  never  been 
properly  noticed.  Packard's  figure  of  the  larva 
(/.  c.  vol.  x,  pi.  ii.)  represents  a  much  contracted 
specimen,  the  body  tapers  too  rapidly,  and  the 
thoracic  segments  are  nearly  one-third  too  wide, 
antenna  (Fig.  4,  a,  of  his  plate)  is  incorrectl}'  drawn. 

The  following  description  made  from  numerous 
well  preserved  specimens,  is  an  attempt  to  give 
this  larva  the  careful  attention  its  importance 
deserves : 

The  body  is  stout  and  cylindrical,  gradual!)' 
tapering  from  the  thorax,  slightly  compressed 
above,  dorsal  shields  covering  the  segments,  very 
thin  and  transparent.  Color  dull  white,  with  the 
head  darker,  and  tips  of  mandibles  alone  tes- 
taceous. Length  4.4'"'"=. 17  in.  Head  free, 
nearly  as  wide  as  prothorax,  rounded,  convex, 
[Fig. 


Adeloi'S  hirtus  :  a,  head  of  larv.-i  from  aljove  ;  />, : 
c,  underside  of  head  (after  Hubbard). 

broader  than  long,  sides  slightly  rounded,  trun- 
cate in  front,  sparsely  covered  with  fine  hairs. 
No  ocelli.  Antennae  arising  from  the  convex 
sides  of  the  head,  just  before  the  middle,  directed 
backwards  ;  of  four  joints,  the  first  tuberculous, 
the  second  elongate-cylindrical,  slightl}'  enlarged 
anteriorl3^  the  third  twice  as  long  as  the  second, 
slightly  curved,  thickened  on  the  inner  (anterior) 
side,  sparsel}'  covered  with  bristles,  a  longer 
bristle  on  the  inside  at  the  thickest  portion,  a 
stout  spine  on  the  inside  at  apex,  fourth  joint 
appendicuiate, -bearing  lateral  bristles  and  a  short 
spine  at  tip.  Epistoma  prominent  trapezoidal, 
strongly  angulate,  edges  straight.  .Labrum  mov- 
able, deflexed,  transverse,  oval,  bearing  spines 
above  and  below.  Mandibles  stout,  lobed  at 
base,  with  molar  surface  striate,  moderately 
curved,  bidentate  at  tips,  overlapping  when 
•closed.  Maxillae  large,  prominent,  passing  the 
mandibles,  protuberant  and  strongly  angulate  at 
base,  consisting  of  elongate  cardinal  and  basal 
pieces,  and  a  p3framidal  palpiger,  obscurel)'  sep- 
arated into  two  lobes  by  a  longitudinal  furrow, 
the  upper  lobe  bearing  internall}'  four  or  five 
spines,  the  lower  lobe  terminating  in  a  curevd, 
ciliated  crest;  maxillary  palpus,  arising  from  the 
base  of  the  palpiger,  of  two  stout  basal   and    one 
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slender,  spiniform,  terminal  joints.  Labium  with 
a  large  rounded  mentum,  broader  than  long, 
slightly  narrowed  behind,  bearing  long  hairs, 
labial  palpi  widel)'  separated  b}^  the  base  of  the 
iigula,  of  two  joints  and  a  palpigerous  piece 
resembling  a  third  joint  Ligula  very  large, 
prominent,  elongate,  with  a  square  lobe  in  front, 
nearly  reaching  the  tips  of  the  palpi.  Thoracic 
segments  equal,  larger  than  the  abdominal  seg- 
ments, twice  as  wide  as  long,  side  margins  pro- 
duced, dorsal  surfaces  with  two,  and  on  the  pro- 
thorax  with  several,  rows  of  short  blunt  spines  ; 
sides  of  prothorax  less  strongly  rounded  than  the 
following  segments  ;  each  with  a  pair  of  moder- 
ately long  legs,  of  two  joints  and  a  terminal  claw- 
joint  representing  the  tarsus,  tibia  clothed  with 
spinules.  Abdomen  of  nine  strongly  transverse 
segments,  each  with  a  row  of  six  blunt  spines 
above,  which  are  replaced  by  sharp  spinules  on 
the  ventral  surface,  terminal  segments  bearing  a 
pair  of  moderately  long  appendages  with  one 
short  cylindrical  basal  joint,  the  remainder  seti- 
form,  very  obscurely  multi-articulate.  Anal  pro- 
longation stout,  tubular,  ending  in  four  fleshy 
lobes  which  are  usually  retracted  into  the  rectum. 
Stigmata  nine  pairs,  the  first  pair  larger,  situated 
in  the  fold  at  the  hind  angles  of  prothorax,  the 
eight  remaining  pairs  on  the  first  eight  abdominal 
segments,  at  the  middle  of  the  edge  of  the  dorsal 
shield,  and  immediately  below  a  short  tubular 
spine  (the  last  spine  of  the  dorsal  row). 

The  larva  of  Adelops  presents  the  general  char- 
acters of  Silphid  larvse  as  given  by  Erichson,  but 
is    most    closely   allied   to  those  of  Liodes  and 
Agathidium.     From  the  larger  Silphidse  it  differs 
[Fig. 


Adelops  hirtus  :  «,  pupa,  underside  ;  b^  do.  from  above  ; 
c,  anal  appendages  (after  Hubbard). 

notably   in    possessing   a   movable    labrum,    not 

soldered   to  the   clypeus,  and  from  all   described 

larvre    of  the  family  in  having   the   palpigerous 

pieces  of  the  lower  lip  (labium)  widely  separated, 

forming  in  fact  a  third  joint  of  the  palpi,  and  in 

the  size  and  prominence  of  the  ligula.     There  are 

no   long   sensitive  hairs  upon  any  part.     Of  the 

larva  of  Catops  \\.%  nearest  ally,  no  description  is 

known  to  me,  except  that  of  C.  fusciis  Gyll.  by 

Erichson,  which  is  too  short  to  be  of  use. 

The  pupa,  (Fig.  20,  a,  ventral,  b,  dorsal  view, 
enlarged  10  times,  c,  anal  appendages,  much  en- 
larged) now  first  made  known,  is  characterized 
as  follows  : 

It  is  short,  thick,  almost  conical,  broadly 
rounded  anteriorly,  suddenl}^  tapering  behind, 
sparsely  covered  with  fine  hairs.  Head  bent 
downwards  upon  the  breast,  not  visible  from 
above,  upper  lip  prominent,  emarginate,  tips  of 
palpi  projecting,   free,  constricted  at  the  joints. 


Antenna;  bent  upwards  and  backwards,  lying 
back  of  the  knees  in  the  concavity  of  the  protho- 
rax, and  projecting  beyond  the  dorsal  surface  at 
its  hind  angles,  constricted  at  the  joints,  the  outer 
half  a  heavy  club,  each  articulation  of  which  bears 
large  spiny  tubercles.  Prothorax  very  large,  al- 
most hemispherical,  covering  the  body  like  a  hood. 
Wings  folded  over  on  to  the  ventral  surface,  lying 
under  the  anterior  legs,  covering  the  thighs  of 
the  last  pair.  Dorsal  surface  almost  entirely  ex- 
posed, at  the  base  of  the  wings  three  conical 
protuberances  placed  close  together,  the  largest 
[Fig. 
■1.  .    '  «     I  n.i'  III  ■'.  iiii.'niiii._ li!  'Mill 


Cells  of  Adelops. 
on  the  median  line  covering  the  scutellum,  the 
two  smaller  on  either  side  upon  the  elytra  ;  the 
tip  of  the  metathorax  protuberant,  acutely  pro- 
longed over  the  first  abdominal  segment.  Ab- 
domen strongly  arched  downwards  terminating 
in  two  thigh-shaped  appendages  with  two  or  three 
long  hairs  on  the  sides,  and  a  curved  bristle  at 
their  apices,  between  tliem  at  the  base,  a  lobe 
surmounted  by  two  converging  tubular  processes. 
Color  transparent  white.  Length  2.5'""'=.io  in., 
width  i.5"'"^=.o6  in. 

Anophthahniis  sp. — Larva  (Fig.  22,  «,  head, 
much  enlarged,  b,  underside  of  same.)  No  de- 
tailed description  of  this  larva  has  yet  been  pub- 
lished. Packard's  figure  (/.  c.  x,  pi.  ii)  suffi- 
ciently well  represents  the  form. 

General  form  long  and  very  slender,  cylindrical, 
gradually  narrower  in  front,  more  suddenly  be- 
hind. Color  brilliant  white,  head  and  legs  honey- 
yellow,  with  the  mandibles  darker,  dorsal  shields 
of  the  thorax  tinged  with  yellow,  those  of  the  ab- 
domen colorless.  Length  of  a  somewhat  distended 
specimen  8™'"=. 32  in.  Head  rather  small,  in- 
clined upwards,  nearly  quadrate,  slightly  nar- 
rowed behind,  flattened  above  and  below,  sides 
almost  straight,  posterior  border  sinuate  above, 
broadly  emarginate  below,  with  a  few  hairs,  longer 
on  the  sides.  Head  above  with  anterior  border 
projecting  between  the  mandibles  in  an  obtusely 
tridentate  clypeus,  with  thickened,  slightly  re- 
flexed  margins,  a  shallow,  arcuate  impression 
extending  between  the  bases  of  the  antennae,  and 
following  the  frontal  margin,  an  oval  depression 
at  the  summit  of  the  frontal  elevation  midway 
between  the  antennse,  Y-suture  represented  only 
by  the  upper  portions  of  its  branches,  which  ex- 
tend from  the  base  of  the  clypeal  projection  on 
each  side,  backwards  and  inwards,  half  way  to 
the  median  line.  Head  beneath  with  anterior 
border  slightly  rounded,  lobed  by  the  projection 
of  the  mentum.  Eyes  wanting.  Antenna;  placed 
above,  in  slight  emarginations  at  the  anterior 
angles  of  the  head,  projecting  forwards,  not  longer 
than  the  mandibles  ;  of  four  joints  ;  the  first  uni- 
formly cylindrical  ;  the  second  shorter,  enlarged 
anteriorly,  with  a  single  bristle  ;  the  third  longer 
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than  the  first,  deformed,  the  basal  half  a  thickened 
palm,  bearing;  a  small,  oval,  porrect  lobe,  and 
minute  papilljc,  the  remainder  of  the  joint  a 
curved,  cylindrical  continuation  joining  the  palm 
on  the  inside,  two  bristles  on  the  palm  and  one 
on  the  finger  ;  fourth  joint  appendiculate,  bearing 
several  long  lateral,  and  one  minute  terminal 
bristles.  Mandibles  moderately  long  and  thick, 
arcuate,  with  a  short  tooth  near  the  middle. 
Maxillae  consisting  of  a  very  short  cardinal  piece, 
a  stout  cylindrical  basal  piece,  longer  than  the 
mandibles,  with  two  long,  and  several  short  ex- 
ternal bristles,  above  with  a  row  of  six  or  seven 
spinules  near  the  inner  margin,  and  two  internal 
bristles  near  the  apex,  surmounted  by  a  two- 
jointed  internal  lobe,  the  basal  joint  thicker  and 
shorter  than  the  terminal,  and  a  four-jointed  pal- 
pus; the  first  and  second  joints  thick,  the  first 
very  short  ;   the  second  much  longer  ;  third   and 

[Fig.    22.] 
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Anophthalmias  sp.  «,   head,  much  enlarged  ;  b,  underside 
of  same  (after  Hubbard). 

fourth  joints  together  equal  to  the  first  two  com- 
bined, more  slender,  terminal  joint  longest.  Men- 
tum  elongate,  convex,  separated  from  the  under 
surface  of  the  head  only  by  shallow  longitudinal, 
parallel  impressions,  projecting  slightly  beyond 
the  anterior  border  as  a  rounded  lobe,  sur- 
mounted b}'  a  convex  palpiger,  not  broader  than 
long,  somewhat  obcordate,  the  anterior  emargin- 
ation  deeper  when  seen  from  above.  Labial  palpi 
of  two  joints,  equal  in  length,  the  first  thick  the 
last  slender.  Ligula  invisible  from  below,  dis- 
tinguisliablefrom  above  as  a  minute  papilla  placed 
at  the  bottom  of  the  emargination  between  the 
palpi,  and  bearing  two  hairs.  Thoracic  segments 
narrower  than  the  abdominal  segments,  moder- 
ate!)' convex  above,  flattened  beneath  ;  the  pro- 
thorax  oval,  longer  than  broad,  sides  gentl}' 
curved,  anterior  border  sinuate,  produced  at 
middle  ;  meso-and  metathorax  broader  than  long, 
more  strongly  rounded  on   the   sides,  widest  be- 


hind the  middle  ;  dorsal  shields  elliptical,  fringed 
with  short  brown  hairs,  prothoracic  shield  larger 
than  the  following.  Legs  moderately  long,  sub- 
equal  and  similar,  sparsely  clothed  with  hairs, 
of  five  joints  and  a  claw  ;  coxae  widely  separate, 
conical,  stouter  and  longer  than  the  other  joints  ; 
trochanter,  femur,  and  tibia  exactly  equal  ;  tarsal 
joint  rather  longer,  more  slender,  tapering;  tarsal 
claw  shorter,  curved,  pointed.  Abdominal  seg- 
ments nine  in  number,  convex  above  and  below, 
strongly  rounded  on  the  sides  ;  dorsal  shields 
transverse,  elliptical,  indicated  by  fringing,  short, 
brown  hairs  ;  on  the  side  of  each  segment  a  promi- 
nence bearing  a  few  hairs  ;  segments  i  to  4  in- 
sensibly increasing  in  size  ;  then  decreasing  to 
the  7th,  which  equals  the  ist  ;  8th  sensibly  smal- 
ler ;  gth  much  smaller,  conical,  ending  in  a  pair 
of  rather  stout  appendages,  not  exceeding  the 
segment  in  length,  curving  inwards,  bearing 
bristles,  and  a  cylindrical  anal  proleg,  when  dis- 
tended showing  two  diverging  lobes,  equal  to  the 
appendages  in  length.  Stigmata  normal,  one 
larger  pair  on  the  prothorax,  placed  posteriorly 
a  little  below  the  middle  of  the  side,  the  following 
on  segments  i  to  8  of  the  abdomen,  above  and 
a  little  in  advance  of  the  lateral  hair-bearing  prom- 
inence, exceedingly  minute,  and  from  their  want 
of  color  barel)'  visible.  The  hairs  of  the  body 
are  few  in  number  and  very  short,  those  of  the 
head  are  no  longer  than  are  seen  on  most  car- 
abid  larvpe,  and  bear  no  comparison  to  the  long 
sensitive  hairs  found  upon  all  parts  of  the  imago. 

A  single  specimen  in  alcohol,  found  on  wet 
sand  near  Hebe's  Spring,  Mammoth  Cave,  six 
miles  from  the  entrance.  The  species  may  be 
either^.  Tellkanipfii  ox  A.  Menetriesii.  Except 
in  its  ver)'  elongate  form  I  can  find  no  striking 
diflFerences  between  this  and  other  Carabid  larvae 
allied  to  Trechus. 

Phora  sp. — (Fig.  23  a,  larva  enlarged  10  times, 
profile  ;  b,  front  view  of  head  and  thorax  ;  c,  anal 
propleg  from  above  ;  a  and  b  much  enlarged.) 
The  larva  of  the  smaller  cave   fly  is  cjdindrical, 

iffll  [Fig.  23.: 


Larva  of  Phoua  :  a,  side  view  ;  b^  head  and  thorax  from 
front ;  c,  anal  joints  from  above  (after  Hubbard). 

narrowed  in  front,  more  suddenly  narrowed  be- 
hind. Head  small,  rounded,  convex,  deeply 
inserted  in  the  thorax  ;  above  on  each  side  an 
acute,  three-jointed  tubercle  ;  in  front  a  second 
pair  of  very  minute  tubercles,  separated  by  a  sut- 
ural  line,  which  branches  below  them  ;  space  be- 
tween the  branches  of  the  Y-suture  excised,  en- 
closing the  buccal  opening,  which  appears  as  a 
dark  transverse  slit.  Three  thoracic  segments 
smaller  than  the  abdominal  segments,  retractile, 
bearing  at  or  near  the  anterior  border  a  row  of 
acute  tubercles  or  spines  ;  the  prothoracic  with  a 
pair  of  tubular  spines  arising  from  depressions 
at  the  middle  of  each  side.  Abdomen  of  nine 
segments,  each    with    three   folds    on   the  dorsal 
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surface,  the  posterior  fold  bearing  a  row  of  spines 
similar  to  those  on  the  thorax  ;  sides  wrinkled, 
with  tubercular  prominences  between  the  seg- 
ments, and  one  or  two  spines  anterior  to  those 
of  the  dorsal  row  ;  ventral  surface,  each  segment 
with  three  transverse  ridges,  one  median,  slightly 
in  advance  of  the  two  lateral  ridges  ;  two  last 
segments  smaller,  the  terminal  with  an  anal  pro- 
jection consisting  of  two  large  retractile  tubercles, 
directed  upwards  and  bearing  spiracles,  sur- 
rounded by  six  radiating  spiny  processes.  Color 
dull  white,  darker  at  the  extremities.  Length 
when  moderately  distended  5"""=  .21  in.  Several 
specimens  in  alcohol. 

The  larva  of  the  European  Phora  Dauci,  ob- 
served by  Bouche  in  rotten  radishes,  is  figured 
without  detail  by  Westwood,  (Int.  to  Class"  ii. 
Fig.  132,  12)  that  of  P.  incmssata,  found  in  bee- 
hives, is  reproduced  in  Packard's  Guide.  Both 
agree  with  this  larva,  as  far  as  the  figures  and 
descriptions      go. 


Chthoniiis  Packardi   Hagen,    n.   sp. — (Fig.    24, 
f5  ,  enlarged  fifteen  times,  b  left  mandible  from 


below,  c  feathered  bristle  of  the  mandibles  more 
enlarged,  (/  movable  finger  of  mandible,  occas- 
ional in  2  ,  ^  chela  of  the  palpus,  /  termination 
of  tarsus,  g  plantula  from  above.)  "  Dull  whitish, 
mandibles  and  palpi  very  light  brown,  segments 
of  the  abdomen  yellowish  white.  Thorax  flat, 
a  little  longer  than  broad,  quadrangular  ;  very 
little  enlarged  just  before  the  anterior  border  and 
a  little  narrowed  behind  in  female  ;  lateral  bor- 
ders nearly  straight,  a  little  convex  just  before 
the  anterior  border,  where  the  eyes  should  have 
been  ;  angles  rectangular,  the  hind  ones  scarcely 
rounded  ;  no  eyes  ;  thorax  smooth  with  a  few 
sensitive  bristles,  four  on  each  side,  two  near  the 
anterior  border  and  two  near  the  posterior  one  ; 
two  more  in  the  middle  each  side  nearer  to  the 
anterior  border,  which  is  a  little  produced  in 
middle  ;  mandibles  large,  one  third  shorter  than 
the  thorax  ;  base  convex  above,  oblong,  a  little 
V  narrowed    to     the 

[Fig.  24.]  fingers,  which   are 

shorter  than  the 
base  ;  the  movable 
finger  incurved, 
strongly  pointed, 
with  sometimes  a 
small  knob  or  ex- 
ternal indentation 
before  the  tip  ;  on 
the  underside  of 
the  base,  just  be- 
fore the  division 
into  fingers,  inter- 
nally three  long 
feathered  bristles 
placed  in  a  line, 
usually  larger  on 
the  left  mandible, 
sometimes  want- 
ing (or  rubbed 
oft?)  ;  abdomen 
less  than  twice  as 
long  as  the  thorax, 
scarcely  broader 
at  base,  ovoid, 
thicker  in  the  fe- 
male ;  two  rows  of 
hairs  on  the  seg- 
ments I  to  3,  four 
rows  on  the  three 
following  seg- 

ments, and  six 
rows  on  the  two 
following  seg- 

ments ;*   a    trans- 

„  „  T      1       J  £r.         •  7  j-1.1  versal  row  of  hairs 

Chthonil's  Packardi:  «,     6   enlarged  fifteen  times;  /;,  mandible;  ,  , 

c,  bristle  of  the  mandible  ;  d^  finger  of  the  mandible  ;  ^,  chela  of  palpus  ;  ^n      eacn      ventral 

y,  end  of  tarsus  ;  g\  plantula  (after  Hubbard).  segment.  Male 

with  the  second  ventral  segment  triangularly  ex- 
cised ;  female  with  two  small  holes  ;  palpi  thin, 
longer  than  the  body  by  about  the  length  of 
their  fingers  ;  hypopodium  oblong,  incurved  ; 
trochanter  short,  enlarged  at  tip,  incurved, 
about  half  as  thick  as  long  ;  femur  very  long, 
straight,  cylindrical,  slender,  a  little  convex  above 
before  the  tip,  as  long  as  the  thorax  and  the  three 
basal  segments  of  the  abdomen  ;  tibia  similar  to 
trochanter,  incurved,  enlarged  at  tip,  less  than  half 
as  long  as  the  femur  ;  chela  thin,  one  half  longer 
than  the  femur  ;  the  hand  as  thick  as  the  tibia, 
cylindrical,  a  little  enlarged  below  just  be)rond 


The  pupa  is  visible 
through  the  skin 
of  the  larva,  which 
becomes  an  indu- 
rated puparium, 
light  red  in  color, 
oval,  pointed  at 
the  ends,  smooth 
and  convex  be- 
neath, more  de- 
pressed on  the 
dorsal  surface, 
which  is  margined, 
with  the  segments 
indicated  by  ridg- 
es. The  extremi- 
ties of  the  pupari- 
um show  the  parts 
of  the  larva  un- 
changed. Length 
3.6"""  =  .14  in. 

All  the  stages 
were  found  on  of- 
fal in  Washington 
Hall,  Mam.  Cave, 
Aug.  2ist.  Ima- 
ges appeared  from 
pupae  taken  to  De- 
troit, Michigan,  a 
week  later. 

Dr.  Hagen  has,  with  the  greatest  liberality, 
placed  at  my  disposal  his  unpublished  descrip- 
tions and  figures  of  new  Pseudo-scorpions  be- 
longing to  the  genus  Chthoniiis.  The  following 
is  the  description  of  the  cave  species.  The  few 
changes  I  have  taken  the  liberty  of  making  in  his 
manuscript,  have  been  rendered  necessary  by 
new  facts  developed  in  correspondence,  and  in 
an  article  published  in  advance  of  the  descrip- 
tions by  Dr.  Hagen  in  the  Zoologischer  Anzeiger, 
Leipzig,  July  1879. 


*The  number  of  hairs  is  found  to  vary  on  the  abdomen,  Hub. 
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the  articulation,  straight,  shorter  than  the  femur  ; 
fingers  as  long  as  the  femur  ;  slender,  straight, 
viewed  in  profile  a  little  incurved,  the  tips  hooked 
suddenly,  the  movable  finger  a  little  shorter  ;  both 
with  a  series  of  sharp  teeth  inside  ;  legs  slender, 
the  two  anterior  pairs  as  long  as  the  bod)',  the 
two  posterior  pairs  extending  beyond  the  body 
the  length  of  the  tarsus  ;  hypopodia  oblong,  a 
little  incurved,  those  of  the  first  pair  a  little 
pointed  before  ;  trochanter  short,  a  little  longer 
than  thick  ;  femur  long  cylindrical,  tibia  half  as 
long  as  the  femur  ;  first  ta'rsal  joint  as  long  as  the 
tibia,  second  as  long  as  the  femur  ;  the  two  pos- 
terior pairs  with  the  trochanter  and  base  of  the 
femur  enlarged  ;  femur  with  a  spurious  articu- 
lation before  the  middle  ;  first  tarsal  joint  shorter 
than  the  tibia  ;  all  legs  with  long  fine  hairs  ;  two 
very  slender  and  strongly  curved  booklets  on 
tip  ;  between  them  an  anchor-shaped  plantula 
with  a  thin  cylindrical  stem.  The  palpi  of  female 
are  as  long  as  those  of  the  male.  Length  2.3""" 
=  .09  inch.  Hab.  Wyandotte  Cave.  Indiana  ; 
five  males,  one  female  in  alcohol.  The  female 
has  a  small  external  indentation  of  the  movable 
finger  of  the  mandibles  ;  the  finger  of  the  males 
has  no  Indentation,  but  in  two  specimens  the  tip 
is  somewhat  broader,  more  obliquely  cut,  and 
with  a  fine  engraved  line  where  the  indentation 
should  be." 

The  discovery  of  this  blind  Pseudo-scorpion 
in  America  is  very  interesting.  It  belongs  with- 
out any  doubt  to  Schioedte's  genus  Bht/irus, 
which  on  careful  examination  proves  however  to 
be  merely  ChtJioniiis  with  undeveloped  eyes,  and 
is  the  smallest  species  known. 

"  C.  {Blothriis)  spcLcus  differs  by  the  longer 
tibia  of  the  palpi,  and  by  the  two  anterior  pairs 
of  legs  with  a  two-jointed  tibia.  The  last  state- 
ment is  doubted  by  Mr.  Simon,  but  Mr.  Schioed- 
te's accuracy  is  so  well  known,  that  his  statements 
are  to  be  accepted.  {B.)  Abcillii  has  much  longer 
palpi  and  legs,  and  the  sexes  of  dissimilar  devel- 
opment. {B.)breviiua7ms\?>on\y\iXiO\vn  to  me  b)' 
an  insuflficient  diagnosis.  {B.)  cephalotcs  seems 
rather  similar  to  {B.)Packardi,  only  a  little  larger, 
the  mandible  granulated,  nearly  as  long  as  the 
thorax  ;  the  fingers  of  the  palpi  equally  longer." 

Another  form,  with  two  eyes,  occurs  in  the 
Mammoth  Cave  ; 

It  is  "pale  )'ellowish  ;  the  thorax,  mandibles, 
palpi,  legs  and  segments  of  the  abdomen  about 
the  same  color  ;  the  base  of  the  mandibles  a  little 
darker,  the  abdomen  between  the  segments  and 
on  the  sides  paler. 

I  have  seen  only  three  specimens  in  alcohol,  all 
from  the  Mammoth  Cave  region,  one  couple  from 
one  locality  and  a  female  from  another  locality. 
I  have  compared  all  very  carefully  with  C.  {Blolh- 
rits)  Fackardi  from  Indiana.  They  are  a  little 
longer,  3  to  3.2  millim  long,  a  little  darker,  or 
perhaps  a  little  less  white,  but  all  three  have  on 
each  side  of  the  thorax  one  eye,  distant  from  the 
anterior  border  as  far  as  the  length  of  the  diame- 
ter of  the  eye  ;  the  movable  finger  of  the  mandi- 
bles is  not  indented.  The  examination  of  all 
other  details  shows  no  difference.  Hab.  From 
the  bottom  of  Doine,  Mam.  Cave,  with  dead  bat, 
Nov.  9th,  and  Long  Cave  near  Glasgow  Junction, 
Ky.,  one  mile  from  daylight,  May  nth." 

My  specimens,  two  males  and  two  females  from 


the  Rotunda  in  Mammoth  Cave,  have  each  two 
C3'es,  which  however  vary  in  the  convexity  of  the 
cornea  and  are  so  faint  as  to  be  easil}'  overlooked. 
The  males  are  very  white,  one  of  the  females 
shows  traces  of  an  indentation  on  the  mandibu- 
lar finger.  The  male  from  which  the  figure  was 
drawn  measures  3  millim.  in  length,  or  exclusive 
of  the  mandibles  2.3'""'.  The  hairs  upon  thorax 
and  abdomen,  which  are  correct!}' represented  in 
the  figure,  differ  slightly  from  the  description  of 
the  blind  form,  but  the}'  are  probably  vari- 
able. 

In  his  article  in  Zoologischcr  Auzcigcr,  July 
1879,  Dr.  Hagen  refers  to  this  form  as  follows  : 

"  *  *  As  the  position  and  number  of  the 
e)'es  has  hitherto  furnished  for  C//t'///t'''-genera  a 
trustworthy  indication,  I  had  described  it  as  a 
new  species.*  A  subsequent  very  close  compari- 
son with  {Blothrus)  Fackardi  gave  as  a  result  that 
the  two  species  appear  to  be  identical,  only,  the 
former  has  two  eyes,  the  latter  is  blind.  Further 
research  showed  that  neither  can  be  separated 
from  the  genus  Chlhonius,  which  has  two  eyes 
on  each  side.  Consequently  we  have  here  the  in- 
teresting fact,  that  ChtJioiiius  living  without  the 
caves  has  two  eyes  on  either  side,  and  that  within 
the  caves  live  forms  of  this  genus,  in  which  either 
only  the  anterior  pair  of  eyes  is  aborted,  or  these 
too  are  wanting,  and  light-refracting  cells  (licht- 
brechende  Kerne)  under  the  skin  at  the  base  of 
the  sensitive  hairs  seem  to  form  a  partial  substi- 
tute for  the  wanting  organs  of  sight." 

To  Dr.  H.  Hagen  my  grateful  acknowledg- 
ments are  due  for  invaluable  aid  and  suggestions. 
I  have  added  nothing  to  his  observations  on 
Pseudo-scorpions,  the  portions  indicated  by  quo- 
tation marks  are  copied  almost  verbatim  from  his 
manuscript. 

Atropos  diviiiatona  Muell. — This  is  one  of  our 
commonest  insects  and  found  ever3'where.  Its 
occurrence  in  the  Cave,  though  probable,  is  not 
certain,  as  it  was  found  upon  offal  from  the  Cave 
after  it  had  been  taken  to  Detroit.  The  two 
specimens  of  Psocus  found  in  the  Rotunda  have 
been  examined  b}'  Dr.  Hagen  who  pronounces 
them  fully  developed  imagos,  but  of  the  short- 
winged  kind.  They  have  developed  eyes  and 
three  ocelli  and  are  therefore  not  n3'mph:c.  Dr. 
Hagen  sends  the  following  notes  : 

"The  short-winged  imagos  differ  from  the 
nympha;  by  the  short  wings  fastened  only  to  the 
exterior  corner  of  the  thorax,  and  the  wings  are 
even  shorter  than  the  wing-covers  of  the  pupae 
would  be.  Both  belong  to  the  Psoci  with  three- 
jointed  tarsi,  therefore  to  Myopsocus  (one  Amer. 
species  known)  or  to  Elipsoctts  (three  Amer. 
species  known).  But  as  the  N.  Amer.  species  ol 
Psocus  are  very  imperfectly  studied,  this  species 
may  belong  to  one  still  undescribed. 

At  all  events  it  is  particularly  interesting  that 
in  the  caves  such  imagos  imperfectly  developed 
occur." 


*  Under  the  manuscript  name  C.  (Blothrus)  incerttis. 
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THE  CHINCH-BUG.* 

ITS      WINTER      HABITS. 

It  was  known  soon  after  the  insect 
became  troublesome  that  there  were  more 
broods  than  one ;  some,  as  Mr.  Hadley, 
supposing  there  were  "  five  or  six  genera- 
tions." It  is  a  quite  common  opinion,  and 
[Fig.  25.]  it  is  held  by  many   to 

the    present    day,   that 
there  are  three  broods. 
This  belief  arises  very 
naturally  from  the  fact 
that  those  which  hiber- 
nate    appear     in     the 
/f     im^.M     V,         spring  to  deposit  eggs  ; 
i      wS/     li        the  perfect  insects  from 
'^  ^    these    are    counted    as 

a  second  brood,  the 
fall  brood  being  the 
third,  according  to  the 
method  of  counting  ;  but  as  will  be  seen 
by  careful  observation,  those  which  appear 
in  the  spring  are  the  same  ones  seen  late  in 
the  fall. 


/ 


Chinch-dug:  Hair  line 
underneath  showing  natu- 
ral length  (after  Riley). 


Dr.  Shinier  observed  in  1864  and  1865 
that  this  species  is  two-brooded,  but  no 
account  of  his  observations  were  published 
until  1867  ;  in  the  mean  time  Prof.  Riley 
published  the  fact  in  1866  that  they  are  but 
two-brooded  in  the  northern  part  of  this 
State  (Illinois).     Subsequent  observations 

*  From  Bulletin  No.  .5,  U.  S.  E.  C,  by  Prof.  Cyrus  Thomas. 


have  shown  this  to  be  the  rule  in  the  other 
parts  of  the  State  and  throughout  the  north- 
west. There  is  some  evidence  of  an  occa- 
sional third  brood  in  the  extreme  southern 
part  of  the  State,  but  not  sufficient  to  jus- 
tify me  in  asserting  it  as  a  fact,  or  to 
satisfy  me  of  its  correctness. 

Insects  may  pass  the  winter  as  eggs, 
which  is  a  very  common  method  ;  as  larvae 
or  young,  which  is  rather  unusual  ;  as 
pupae,  which  is  a  very  common  method  in 
those  orders  where  the  pupa  state  is  one  of 
complete  quiescence  ;  and  lastly,  they  may 
pass  the  winter  as  perfect  insects. 

[Fig.  26.] 


t-i#?;  n 


ru 


V  i 

Immature  stages  of  Chinch-bug  :  a,  i,  eggs ;  c,  newly- 
hatched  larva  ;  d,  its  tarsus  ;  e,  larva  after  first  molt  ;  y",  same 
after  second  molt ;  jf,  pupa — the  natural  sizes  indicated  at 
sides;  A,  enlarged  leg  of  perfect  bug;  /,  tarsus  of  same  still 
more  enlarged  ;   z,  proboscis  or  beak,  enlarged  (after  Riley). 

The  last  method  is  the  one  adopted  by 
the  Chinch-bug.  When  cold  weather 
comes  on  those  of  the  fall  brood  leave  the 
now  dry  and  hardened  corn  stalks  and 
seek  secure  places  in  which  to  remain 
during  the  winter.  Occasionally  they  take 
flight  at  the  time,  but  usually  they  seek  the 
most  secure  places  which  can  be  found  in 
and  immediately  around  the  field.  Any 
rubbish  left  in  the  field,  if  of  a  nature  to 
meet  their  wants,  is  eagerly  sought ;  corn 
shocks,  straw  piles,  stumps,  logs,  and  fence 
rows  are  used  as  hiding  places  ;  they  even 
hide  beneath  the  clods  when  no  better 
places    can   be    found.     But   many    move 
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into  the  forest,  grove  or  woodland,  if  either 
happens  to  be  near  at  hand.  I  have  found 
also  that  the  line  of  bushes  along  any 
stream  traversing  the  field  is  a  favorite 
resort.  Sheds,  barns,  rail  fences,  and 
stacks  often  furnish  them  with  winter 
quarters. 

During  the  winter  they  remain  in  a 
torpid  or  semi-torpid  state,  but  are  easily 
warmed  into  life  and  activity.  As  the  cold 
weather  becomes  more  and  more  severe 
they  press  deeper  and  deeper,  if  possible, 
into  the  inner  recesses  of  their  hiding 
places.  They  prefer  dry  quarters  if  readily 
obtained. 

Whether  the  males  survive  in  equal 
numbers  with  the  females  is  a  point  not 
ascertained  so  far  as  I  am  aware,  but  I  am 
of  the  opinion  that  the  females  are  the 
more  numerous. 

Their  time  of  coming  forth  in  the  spring 
depends  upon  the  latitude  and  season.  In 
a  few  instances  in  unusually  early  springs 
they  have  been  seen  as  early  as  the  middle 
or  latter  part  of  March  in  the  southern 
part  of  the  State  ;  while  on  the  other  hand, 
in  the  northern  part  of  the  State  in  a  late 
spring  they  have  delayed  their  appearance 
until  late  in  May,  and  probably  even  until 
the  first  of  June.  Usually  they  come  out 
during  the  month  of  April  in  the  southern 
and  central  part  of  the  State.  But  it  must 
be  admitted  that  there  is  but  little  testi- 
mony on  this  point,  as  but  very  few  of  our 
farmers  pay  attention  to  insects  except 
when  they  become  injurious  or  appear  in 
immense  masses.  The  Chinch-bug,  when 
flying,  would  scarcely  be  distinguished 
by  the  unpracticed  eye  from  a  gnat.  On 
this  account  our  correspondence,  and  the 
printed  and  manuscript  notes  we  have  ex- 
amined, make  far  more  frequent  mention 
of  the  first  appearance  of  the  young  than 
they  do  of  the  spring  appearance  of  the 
hibernating  brood. 

In  order  to  show  the  various  hiding 
places  they  select  in  which  to  hibernate,  I 
quote  the  following  notes  from  corres- 
pondents as  found  in  my  second  report  : 

"  When  winter  set  in  they  went  into  winter 
quarters  under  corn  shocks,  clods,  rails,  etc." 


"  I  have  never  known  them  to  winter  in 
timothy  or  any  tame  hay,  but  if  you  want 
to  raise  an  extra  crop  of  bugs,  leave  a  few 
bottoms  of  prairie  haystacks,  and  piles  of 
corn  fodder  and  straw  until  June,  and  my 
word  for  it  you  will  have  them." 

"  Their  winter  quarters  are  old  rail 
fences,  corn  stalks,  house-roofs,  logs, 
leaves,  etc." 

In  addition  to  these  places  we  may  add 
that  in  timbered  sections  they  frequently 
go  to  the  woods  and  seek  shelter  under  the 
leaves  and  in  the^  crevices  of  the  bark  of 
trees,  under  loose  bark,  and  even  under 
stones.  I  have  found  them  quite  abund- 
ant in  old  stumps  and  old  logs  and  around 
corn  fields  which  had  been  in  corn  during 
the  summer  previous.  When  no  other 
hiding  place  can  be  found  they  will  seek 
shelter  from  the  cold  under  clods  of  earth. 

As  the  cold  increases  they  will  penetrate 
farther  and  farther  into  their  recesses. 
They  prefer  comparatively  dry  situations, 
as  moisture  appears  to  be  inimical  to 
them,  though  in  this  stage  of  their  existence 
it  does  not  appear  to  be  necessarily  de- 
structive of  life,  as  the  following  state- 
ment in  my  second  report,  given  by  a  cor- 
respondent on  whose  veracity  and  intelli- 
gence I  can  rely,  will  show  : 

"  They  have  been  taken  from  ice,  by 
thawing  it,  and  when  slightly  warmed 
would  manifest  signs  of  life,  crawling  about 
as  in  spring.  They  thus  appear  to  be  able 
to  endure  cold  or  heat." 

I  have  often  taken  them  in  winter  in- 
closed in  a  covering  of  frost  and  to  all 
appearance  frozen  stiff  ;  yet  when  placed 
in  a  warm  atmosphere  for  a  time,  they 
would  survive.  The  following  statement 
by  Dr.  Henry  Shinier  of  Mt.  Carroll,  111., 
in  reference  to  their  winter  life,  will  be 
interesting  in  this  connection  : 

"  After  the  early  autumn  frosts,  they 
left  their  feeding  grounds,  on  foot,  in 
search  of  winter  quarters  ;  none  could  be 
seen  on  the  wing,  at  harvest  time.  For  a 
winter  retreat,  they  resorted  to  any  con- 
venient shelter  they  might  chance  to  find, 
as  long  grass,  weeds,  boards,  pieces  of 
wood  rails,  fallen  tree  leaves,  etc.,  etc. 

"In  January,  1865,  I  next  examined 
their  condition  ;  those  that  I  found  in  the 
sheathes  of  the  corn  leaves  above  the  snow. 
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and  had  been  thus  exposed  during  the 
previous  severe  weather — when  for  several 
successive  days  the  thermometer  was  15°- 
20°  below  zero — were  invariably  found 
dead,  without  exception,  and  those  beneath 
the  snow  were  alive.  This  observation 
was  made  in  the  common  farm  cornfields, 
as  they  might  be  found  anywhere  all  over 
the  wide  country  ;  for  in  autumn  the 
Chinch-bugs  remain  in  great  numbers  in 
the  corn  husks,  and  under  the  sheathes  of 
the  blades,  as  well  as  in  other  winter  re- 
treats. Upon  various  occasions,  as  the 
winter  advanced,  I  brought  in  corn  husks, 
filled  with  ice,  inclosing  the  Chinch-bugs 
in  the  crystallized  element ;  when  the  ice 
was  thawed,  they  were  able  to  run,  ap- 
parently unaffected  by  that  degree  of  cold. 
It  is  therefore  proved  that  these  insects 
possess  vitality  sufficient  to  withstand  the 
effect  of  a  temperature  below  the  freezing 
point,  and  perhaps  below  zero,  as  must 
have  been  their  condition  in  these  ice- 
bound husks  ;  but  when  in  the  open  air, 
exposed  to  the  sweeping  prairie  winds,  15 
or  20  degrees  below  zero,  for  a  long  time, 
they  succumb  to  the  cold. 

"March  7,  1865.  The  snow  having 
cleared  off  from  the  ground,  I  examined 
the  condition  of  a  host  of  these  Chinch- 
bugs  that  had  chosen  for  their  winter 
covering  cord-wood  sticks  lying  on  the 
ground,  entirely  surrounded  by  frost  and 
ice  ;  of  these  20  per  cent,  were  living ; 
those  that  were  more  fortunate  in  their 
selection  of  winter  quarters  fared  much 
better.  From  a  single  handful  of  leaves, 
picked  up  at  one  grasp  from  beneath  an 
apple-tree,  I  obtained  355  living  and  312 
dead  Chinch-bugs  ;  and  of  their  lady-bird 
enemies  that  had  entered  the  same  winter 
quarters  with  them,  50  were  living  and  10 
were  dead.  Of  these  Chinch-bugs  I  placed 
a  number  in  comfortable  quarters  in  the 
house,  in  a  small  paste-board  box — not  in 
a  stove  room — together  with  some  Coleop- 
terous insects,  casually  gathered  among  the 
Chinch-bugs  ;  after  one  month  I  found  the 
latter  all  dead  and  the  former  living. 

"  The  entire  month  of  March  was  rain, 
snow,  thawing,  freezing,  alternately,  seem- 
ing to  be  very  uncomfortable  for  any  liv- 
ing creature  to  remain  out  of  doors,  so  poor- 
ly sheltered,  and  on  top  of  the  ground. 

"  April  1-6,  I  again  made  repeated  ex- 
aminations of  these  Chinch-bugs  in  their 
winter  quarters,  and  found  about  the  same 
proportion  of  them  living  as  noted  on  the 
7th  of  March.  At  this  time  they  wan- 
dered away,  on  foot,  from  their  winter 
quarters," 
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It  is  a  fact  of  profound  significance  that 
the  higher  flowering  plants  made  their  first 
appearance  on  the  globe  simultaneously 
with  the  Hymenoptera  and  Diptera  in  the  Ju- 
rassic and  Cretaceous  formations,  while  they 
did  not  reach  their  highest  perfection  until 
the  Lepidoptera  had  appeared  in  the  early 
Tertiary.  The  Neuroptera  and  Orthoptera 
which  are  found  in  the  Carboniferous  could 
have  contributed  nothing  to  the  demand 
for  cross-fertilization,  and  the  Coieoptera, 
sparingly  met  with  below  the  Trias,  were 
doubtless  then  equally  ineffectual  in  this 
respect  ;  as  even  at  present  they  only  sup- 
plement to  a  slight  degree  the  work  of  the 
bees,  flies,  moths,  and  butterflies.  And  we 
accordingly  find  that  the  vegetation  prior 
to  the  Jurassic  and  Cretaceous  epochs  con- 
sisted almost  wholly  of  Cryptogams  and 
Gymnosperms,  with  only  a  few  amentace- 
ous and  monochlamydeous  Angiosperms  in 
the  highest  of  these  strata. 

These  facts  justify  the  assumption  that ' 
most  of  the  higher  flowering  plants  would 
speedily  perish  were  insect  aid  withdrawn, 
and  also  that  but  for  such, aid  in  the  past 
we  should  now  see,  instead  of  our  gorgeous 
flora  of  Orchids,  Lilies,  Magnolias,  and 
Roses,  one  consisting  chiefly  of  Ferns,  Cy- 
cads,  and  Conifers,  mingled  with  willows, 
oaks,  and  alders,  and  plain  grasses  and 
rushes. 

But  when  we  consider  how  poorly  adapted 
Cryptogamous  and  Coniferous  vegetation 
is  to  the  support  of  animal  life,  we  may 
also  declare  with  perhaps  equal  certainty, 
that  but  for  the  Phaenogaviia  there  could 
have  been  no  Mammalia.  A  picture  that 
should  represent  herds  of  buffaloes  and 
antelopes  roaming  amid  the  Ferns,  Lepido- 
phytes,  and  Calamites  of  the  Carboniferous 
epoch  would  be  an  anachronism  whose 
realization  it  would ,  be  impossible  to  con- 
ceive. And  thus  we  have,  only  on  a  grand 
scale,  one  of  those  singular  chains  of  cause 
and  effect  of  which  naturalists  have  pointed 


THE    AMERICAN    ENTOMOLOGIST. 


out  several  (that  of  the  dependence  of 
clover  upon  cats,  being  perhaps  the  most 
familiar),  but  which,  apart  from  that  gro- 
tesqueness  which  they  sometimes  possess 
on  a  superficial  view,  are  among  the  best 
illustrations  of  that  intimate  and  far-reach- 
ing consensus  which  pervades  all  depart- 
ments of  life. 

Considering  to  what  extent  man  is  de- 
pendent upon  the  Palmaccm,  Rosacece,  and 
other  fruit  and  nut-bearing  trees  and  plants, 
which,  at  least  on  the  theory  of  man's 
simian  origin,  must  have  been  far  greater 
if  not  absolute  in  the  early  period  of  his 
existence  ;  considering,  too,  in  connection 
with  this,  that  it  is  the  Hymenoptera  that 
have  contributed  most  to  render  the  exist- 
ence of  this  class  of  vegetation  possible, 
it  ceases  to  be  a  mere  poetic  fancy  to 
claim  for  the  bee  and  the  ant  the  high 
merit  of  having  literally  prepared  the  way 
for  the  advent  of  man,  whose  prototype 
they  are  to  so  great  an  extent,  both  in  their 
psychic  and  their  social  attributes. 

The  works  of  Darwin,  Lubbock,  Hilde- 
brand,  and  Hermann  Midler,  contain  an 
immense  array  of  evidence  bearing  upon 
'  this  interesting  subject  of  cross-fertiliza- 
tion by  insect  agency,  and  I  will  only  refer 
to  a  few  typical  cases  peculiar  to  this 
country,  and  for  the  most  part  omitted  in 
those  works.  Our  American  flora  certainly 
presents  as  promising  a  field  for  this  line 
of  research  as  that  of  any  other  portion  of 
the  globe.  Our  Orchids  are  more  varied 
and  beautiful  than  those  of  Europe,  and 
their  peculiar  forms  doubtless  embody  les- 
sons not  yet  imparted  to  man.  The  Asclc- 
piadacecB  of  which  we  have  a  rich  abund- 
ance, depend  wholly  upon  insects  to  extri- 
cate the  pollen-masses  from  the  deep  cells 
in  which  they  would  otherwise  remain 
permanently  imprisoned.  Our  Mountain 
Laurel,  Kalniia  latifolia,  has  its  anthers 
embedded  in  pits  in  the  corolla  from 
which,  when  freed  by  insects  working  at 
the  nectar  tubes  below,  they  fly  back  by 
the  elastic  spring  of  the  filaments,  and  cast 
their  pollen  to  distant  flowers.  Houstonia 
purpurea  and  H.  ccerulea,  as  also  Mitchella 
repens  and  other  RubiacecB  furnish  marked 


examples  of  heterostyly,  while  cases  of  di- 
chogamy are  common  among  the  Geraniacece. 
Umbellifene,  Composites  and  Gentianacece. 

Science  is  indebted  to  two  distinguished 
citizens  of  St.  Louis,  for  the  double  dis- 
covery that  our  beautiful  Yucca  filamentosa 
is  fertilized  wholly  by  insect  agency,  and 
that  this  is  accomplished  by  a  single  species 
of  insect  without  whose  services  it  can  not 
bring  forth  fruit. 

Most  of  you  doubtless  remember  the  bril- 
liant paper  by  Prof.  C.  V.  Riley,  read  at  the 
Dubuque  meeting  of  this  association  in  1 87  2, 
in  which  these  discoveries,  the  first  made 
by  Dr.  George  Engelmann  and  the  second 
by  himself,  were  announced,  and  Pronuba 
yuccasella  was  formally  christened. 

This  case  has  an  especial  interest  in  con- 
nection with  the  general  subject  of  this 
paper,  since  it  illustrates  more  pointedly 
than  any  other  within  my  knowledge,  the 
nature  of  that  consensus  which  exists  be- 
tween the  insect  world  and  the  world  of 
flowers,  and  at  the  same  time  forcibly  de- 
monstrates the  necessity  of  studying  these 
two  sciences  in  connection. 

Without  enumerating  additional  in- 
stances, I  may  be  permitted  to  refer  to  my 
own  recent  observations  on  Sabbatia  angu- 
larts,  whose  curious  behavior  seems  to  me 
to  admit  of  no  other  interpretation  than  as 
designed  to  secure  the  prevention  of  self- 
fertilization. 

This  flower,  which  is  very  showy  and 
handsome,  contains  5  stamens  with  elong- 
ated, sagittate,  introrse  anthers,  which  are 
abruptly  curved  outward  near  the  summit, 
and  a  single  style  about  as  long  as  the 
stamens  terminated  by  a  forked  stigma 
nearly  as  much  longer,  the  commissure 
being  often  visible  as  a  distinct  line  to  near 
the  base  of  the  style. 

These  branches  of  the  style  which  are 
stigmatic  on  the  inside,  are  at  first  closely 
twisted  together  in  such  a  manner  as  to 
conceal  the  stigmatic  portion.  They  after- 
wards untwist  and  present  the  simply  bi- 
furcate appearance. 

The  plant  is  protandrously  dichogamous 
and  this  untwisting  of  the  stigma  lobes 
does  not  take  place  until  the  anthers  have 
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shed  their  pollen,  so  that  the  pollen  of 
later  flowers  must  be  conveyed  by  insects 
to  the  stigmas  of  earlier  ones.  But  in  ad- 
dition to  this,  the  style  itself  is  abruptly 
bent  near  the  base,  so  as  to  form  an  angle 
of  from  45  to  90  degrees  with  the  perpen- 
dicular, carrying  the  stigmas  far  away  from 
the  stamens  and  usually  locating  them  be- 
tween the  lobes  of  the  corolla.  Still  more 
remarkable,  however,  is  the  fact  that  in 
most  cases  the  stamens  also  are  bent,  but 
always  in  precisely  the  opposite  direction 
from  the  style,  so  as  to  lean  conspicuously 
away  from  the  center,  and  it  was  not 
difficult  to  find  flowers  in  which  these 
peculiarities  were  carried  so  far  that  both 
the  style  and  all  the  stamens  were  found 
lying  flat  upon  the  floral  envelopes  and 
pointing  in  opposite  directions.  Later, 
however,  and  after  fecundation  has  taken 
place,  both  the  style  and  the  stamens  par- 
tially or  completely  resume  the  vertical 
position.  * 

The  aid  which  insects  render  to  plants 
in  procuring  cross-fertilization  is  not  their 
only  service  in  return  for  the  work  of  as- 
similation performed  by  the  roots  and 
leaves  which  constitute  the  plant  the  true 
producer  in  the  organic  economy.  Many 
of  them  sacrifice  their  lives  to  the  needs  of 
the  plant  and  the  plant  appropriates  the 
bodies  of  its  insect  prey  as  systematically 
as  does  the  swallow  or  the  fly-catcher.  If 
the  great  mass  of  insects,  along  with  other 
animals,  devour  plants  for  their  sustenance, 
so  do  certain  plants  as  regularly  devour 
insects  for  their  sustenance,  and  not  a  few 
are  the  cases  in  which  the  imago  pays  back 
to  the  plant  with  its  life  arfd  its  body  the 
board-bill  which  it  contracted  in  the  larval 
state. 

This  fact  which  was  so  long  denied  and 
then  doubted,  is  now,  thanks  to  the  labors 
of  Charles  Darwin,  fully  established,  and  it 

*  Since  the  presentation  of  this  paper  and  the  subsequent 
publication  of  my  observations  in  the  Gardener^ s  Monthly y 
it  has  been  kindly  pointed  out  to  me  by  Prof.  Asa  Gray  that  the 
dichogamous  {^  protaiidrous")  nature  of  several  Sabbatias 
(S.  chloroides,  S.  stellaris  &=€.)  as  well  as  the  peculiar  posi- 
tion of  the  style,  had  been  previously  noticed  in  his  works. 
"  The  opposite  position  of  the  stamens,"  he  however  adds, 
"  is  quite  new  to  me.  *  *  *  "  We  had  not  noticed  this  in 
the  stamens  o/  5'.  chloroides  nor  in  6".  stellaris"  My  observa- 
tions were  repeated  in  1879  ^""^  '^*  results,  accompanied  by 
drawings,  were  communicated  to  the  Association  at  its 
Saratoga  meeting.  They  fully  confirmed  the  above  description. 


exhibits  another  important  side  of  that 
closely-woven  web  which  holds  the  two 
kingdoms  together. 

The  number  of  Insectivorous  Plants  is 
far  greater  than  was  at  first  supposed  pos- 
sible, and  it  is  by  no  means  probable  that 
all  of  those  endowed  with  this  attribute, 
even  among  species  systematically  well 
known,  have  yet  been  recognized  as  be- 
longing to  this  class. 

There  are  two  distinct  ways  in  which 
plants  appropriate  insects,  for  the  entrap- 
ping of  which  many  remarkable  devices 
exist.  One  method  is  almost  wholly  analo- 
gous to  that  by  which  the  same  function  is 
performed  by  animals  and  constitutes  a 
true  digestion,  the  insect  being  decom- 
posed by  the  action  of  a  gastric  juice,  and 
the  materials  already  assimilated  passing 
directly  into  the  circulation  of  the  plant. 
The  other  method  consists  in  the  absorp- 
tion by  the  roots  and  lower  parts  of  the 
plant  of  the  highly  nitrogenous  liquor 
formed  of  the  decayed  bodies  of  insects 
dissolved  in  rain-water.  The  first  class 
utilize  the  insects  as  food,  the  second  as 
manure.  Exhaustive  experiments  have 
proved  that  in  both  these  ways  the  plant 
is  benefited  and  a  true  nourishment  de- 
rived. Plants  of  this  kind,  of  necessity, 
partially  lose  their  power,  both  of  radical 
and  of  parenchymatous  assimilation,  and 
become  in  so  far  parasitic,  but  strange  as 
it  may  sound,  parasitic  on  animals.* 

Interesting  as  are  these  physiological 
facts,  the  morphological  changes  which 
take  place  in  plants  to  adapt  them  to 
insectivorous  habits,  are  if  possible  still 
more  remarkable. 

As  in  cross-fertilization  it  is  the  flowers, 
so  in  insectivorous  plants  it  is  the  leaves 
which  exhibit  these  modifications  and  per- 
form these  functions.  The  leaves  of  in- 
sectivorous plants  are  usually  radical,  and 
the  organic  matter  derived  from  the  bodies 
of  insects  finds  its  way  through  their  por- 
ous petioles  to  the  region  of  the  roots, 
whence  it  enters  directly  into  the  circula- 
tion, as  if  taken  from  the  soil. 


*  Empusa  mwscce  is  a  kind  of  mould  parasitic  on  the  house- 


fly. 
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Mr.  Darwin,  in  his  excellent  work  on 
Inseciivorous  Plants  has  described  most 
of  the  species  then  known.  He  has,  how- 
ever, omitted  several  of  our  American 
species  belonging  to  the  second  class,  or 
manure-generating  plants.  Of  these  I  may- 
mention  Sarracenia  purpurea,  the  well 
known  pitcher-plant.  Its  brown-purple 
color  denotes  that  it  lacks  the  usual  supply 
of  chlorophyl,  and  its  singular  pitcher- 
shaped  root-leaves  generally  contain  a  dark 
fluid  with  numerous  drowned  insects  in  all 
stages  of  decomposition.  The  stiff  bristles 
on  the  inner  face  of  the  so-called  "hood" 
have  been  described,  but  the  much  longer 
and  slenderer  hairs  at  the  bottom  or  small 
end  of  Ihe  pitchers  seem  to  have  been 
overlooked.*  These  cover  the  inner  sur- 
face of  the  pitchers,  commencing  at  the  base, 
extending  about  one-fourth  of  the  way  to 
the  top,  and  terminating  abruptly  all  round 
at  the  point  where  the  pitcher  begins 
rapidly  to  enlarge.  I  found  them  all 
closely  appressed  with  their  free  ends  uni- 
formly pointing  downward,  and  although 
they  are  more  slender  than  would  be 
thought  most  effective,  there  can  be  little 
doubt  that  they  constitute  an  efficient  snare 
for  small  insects  venturing  down  into  the 
narrow  portion  to  which  they  are  attracted 
by  a  savory  secretion. 

In  Darlingtonia,  an  allied  genus  from  the 
Pacific  coast,  an  excellent  description  of 
which  may  be  found  in  the  -Bota?iy  of  Cali- 
fornia, the  mechanism  for  accomplishing 
the  same  purpose  is  still  more  complicated 
and  well  illustrates  the  astonishing  lengths 
to  which  morphological  modification  may 
be  carried  to  secure  these  apparently  un- 
necessary ends. 

Cup/iea  viscosissima,  a  little  plant  in  the 
natural  order  LythracecB,  and  a  congener 
of  the  common  garden  Cigar-plant,  is,  as 
its  name  implies,  "most  viscid"  throughout 
its  stem  and  branches,  which  are  densely 
covered  with  gland-bearing  hairs.  These 
serve  as  effective  fly-traps,  being  usually 
found  more  or  less  covered  with'  small 
gnats,  and  I  have  more  than  once  found 


*Prof.  C.  V.  Riley  has  observed  and  describes  similar  hairs 
1  Sarracenia  variplaris.     See  Proc,  A,  A.  A.  S, 


full-sized  flies  adhering  by  their  feet. 
Although  it  is  difficult  to  understand  how 
this  plant  succeeds  in  utilizing  the  prey 
thus  caught,  it  is  perhaps  more  difficult  to 
believe  that  all  this  cruelty  is  entirely 
wanton  and  purposeless.  But  aside  from 
optimistic  considerations,  it  is  not  easy  to 
account  for  the  development  of  any  wholly 
useless  mechanism.  The  reddish  color  of 
the  stem  of  this  plant  marks  a  deficiency 
in  chlorophyl  and  points  in  so  far  to  a 
probable  partially  parasitic  habit,  and 
though  no  movements  take  place  in  the 
glands,*  an  internal  circulation  and  "pro- 
cess of  aggregation"  may  reasonably  be 
assumed  to  go  on. 

America  furnishes  in  Dioncea  muscipula 
the  most  perfectly  adapted  insectivorous 
plant  known  to  botanical  science.  Its 
wonderful  mechanism  and  behavior  have 
been  faithfully  portrayed  both  by  Mr.  Wm. 
M.  Canby  and  Mrs.  Mary  Treat,  as  also  by 
Mr.  Darwin,  and  my  own  limited  observa- 
tions upon  it  simply  confirm,  so  far  as  they 
go,  the  results  obtained  by  them.  I  men- 
tion it  merely  as  l  illustration  of  the  rich 
field  which  this  cou  try  presents  for  the 
investigation  of  all  these  questions. 

The  entire  subject-matter  of  this  paper 
is  without  a  specific  designation  or  name, 
and  without  a  place  in  any  existing  class- 
ification or  curriculum  of  the  sciences.  We 
have  zoology,  jmd  we  have  botany,  and 
we  have  entomology,  but  neither  of  these 
embraces  any  of  the  above-named  phen- 
omena, or  at  most,  only  half  of  each 
phenomenon. 

I  should  therefore  fail  to  justify  its 
presentation  were  I  not  to  point  out, 
in  conclusion,  the  importance  of  bring- 
ing botany  and  entomology,  at  least  into 
more  intimate  connection.  The  botan- 
ist who  is  unfamiliar  with  insect  forms  is 
never  attracted  by  them  when  seen  in  and 
around  flowers,  drowned  in  the  troughs,  or 
caught  in  the  viscid  secretions  of  insectiv- 
orous plants.  Thus  the  observation  is  only 
half  made.  I  state  this  as  a  confession, 
and  it  is  a  confession  which  every  thought- 


*  Prof.  Thomas  Meehan,  "  The  Native  Powers  and  Ferns 
of  the  United  States,"  Vol.  j,  p.  43. 
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ful  collector  in  either  field  must  have  often 
made  to  himself.  The  collector  must 
know  his  plant  as  well  as  he  knows  his 
insect,  and  vice  versa,  in  order  correctly  to 
interpret  either  the  peculiarities  in  the  form 
of  the  one  or  the  peculiarities  in  the  con- 
duct of  the  other.  However  it  may  be  with 
other  departments  of  biology,  the  import- 
ance and  the  feasibility  of  combining  as 
one  science  or  specialty  an  acquaintance, 
systematic  at  least,  with  plants  and  insects^ 
or  if  this  be  thought  too  much,  such  an 
acquaintance  with  Ph?enogamous  plants 
and  with  the  Lepidopte7-a,  Hymenoptera  and 
Diptera,  cannot  be  doubted.  In  no  other 
way  can  the  proper  observations  be  made 
to  exhibit  the  true  relations  which  subsist 
between  these  organisms.  It  is  a  rare  oc- 
currence that  a  botanist  and  an  entomolo- 
gist collect  in  company,  and  should  they 
do  so,  the  results  would  still  be  less  satis- 
factory than  where  both  are  combined  in 
the  same  individual.  Far  be  it  from  me  to 
urge  a  departure  from  the  practice  of 
choosing  specialties  and  mastering  such 
specialties.  In  no  other  way  can  true  ex- 
cellence be  attained.  Neither  is  it  often 
possible  to  make  all  forms  of  life  a  spe- 
cialty. There  will  never  be  many  Charles 
Darwins.  But  considering  the  remarkable 
interdependence  which  I  have  sought  to 
point  out  between  certain  entirely  dis- 
similar forms  of  life,  which  obviously  can 
never  be  fully  understood  by  specialists  in 
any  one  department,  it  seems  a  necessity, 
if  we  would  ever  understand  these  ques- 
tions, to  combine  the  study  of  portions  of 
two  of  these  departments  into  one  spe- 
cialty and  to  prosecute  them  conjointly. 
There  could  thus  be  secured  a  corps  of 
competent  workers,  specialists  in  this  field, 
without  which  no  great  subject  can  ever 
be  thoroughly  canvassed. 

Zoo-phytology,  or  the  science  of  the 
relations  which  subsist  between  animals 
and  plants  in  general,  is  an  ideal  science 
whose  general  aspects  only  can  be  grasped 
by  a  few  minds  of  high  synthetic  capaci- 
ties. But  Entomo-phytology,  or  the  science 
of  those  relations  of  interdependence  exist- 
ing  between   certain   insects   and  certain 


plants,  and  which  may  be  said  to  embrace 
the  three  subjects  of  galls,  cross-fertiliza- 
tion of  flowers,  and  insectivorous  plants, — 
this  science,  when  pruned  of  everything 
not  necessary  to  the  investigation  of  the 
problems  to  which  this  interdependence 
and  reciprocity  give  rise,  may  certainly  be 
regarded  as  a  practical  one  whose  pursuit 
would  be  attended  with  abundant  success 


THE  INSECT  ENEMIES  AND  DISEASES  OF  OUR 
SMALL  FRUITS. 

[Read   before    the  New  Jersey   State  Horticultural  Society, 
Jan.  16,  1880,  by  A.  S.  Fuller.] 

\Co)itinued  from  p.  63.] 

As  the  Raspberry  is  closely  allied  to  the 
Blackberry  and  belongs  to  the  same  genus, 
the  diseases  and  insects  infesting  both  do 
not  materially  differ.  Some  few  species 
of  insects  seem  to  prefer  the  Rasp- 
berry, notably  among  which  is  what  is 
[Fig.  37.]  called  the  Red-necked  Bu- 
,  prestis  [Agrilus  ruficollis, 
Fig.  27),  a  small  beetle  that 
.  seems  to  be  particularly 
fond  of  the  red  and  black- 
cap varieties,  but  will  oc- 
casionally attack  the  Black- 
*<^  berry.  The  larva  (Fig.  29) 
bores  the  canes  in  summer, 
Agrilus  ruficollis.  causing  large  excrescences 
or  galls  (Fig.  28),  checking  the  flow  of 
sap,  and  causing  the  death  of  the  cane. 
This  insect  seems  to  be  far  more  plentiful 
in  the  western  than  eastern  States  ;  but  it 
is  widely  distributed,  and  every  cultivator 
of  the  Raspberry  may  as  well  be  on  the 
lookout  for  it,  and  gather  and  burn  all  canes 
upon  which  galls  of  any  kind  are  found. 

The  snowy  Tree-cricket  {^CEcanthus  ?iiveus 
Harris,  Fig.  30),  is  another  insect  that  ap- 
pears to  prefer  the  canes  of  the  Raspberry 
as  a  nidus  for  its  eggs  to  the  twigs  of  other 
shrubs  or  trees.  It  will,  however,  use  the 
Grape,  Willow,  Peach,  and  other  kinds,  if 
Raspberries  are  not  convenient.  The  long, 
slender  eggs  are  deposited  in  a  close  com- 
pact row,  an  inch  or  more  in  length,  each 
egg  placed  at  a  slight  angle,  and  deep 
enough   to  reach   the  pith  of  the  cane  or 
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twig  in  which  it  is  set  (Fig.  32).  This 
weakens  the  canes,  and  they  are  often 
broken  off  by  the  wind. 
This  injury  does  not 
amount  to  much,  but 
the  perfect  insect  has  a 
very  bad  habit  of  cut- 
ting off  leaves  in  sum- 
mer; and  sometimes  ex- 
tends its  mischievous 
work  to  the  grape-vine, 
trimmingoff  both  leaves 
and  fruit,  working  at 
night  when  perfectly 
safe  from  observation  or 
molestation.  One  of  my 
correspondents  in  Tex- 
as wrote  me,  a  few  years 
ago,  that  one  of  these 
pests  would  completely 
defoliate  a  young  grape- 
vine in  a  single  night, 
and  he  was  a  long  time 
in   discerning  the  suc- 

Gall  produced  by  Agrilus  CCSSful  UOCtumal  prUU- 
ruficolhs   (after  Riley).  ^^^  ^^^  ^^j^^^  disCOVCrcd 

he  was  at  a  loss  how  to  circumvent  it.  De- 
stroying the  eggs  is  the  only  way  I  know 
of  fighting  this  insect. 

The  Currant  and  Gooseberry. 

After  two  or  three  centuries  of  almost 
[Fig.  29.]    entire  exemption  from   noxious 
insects,  it  is  no  wonder  that  our 
people  came    to  look   upon  the 
Currant  as  a  fruit  for  everybody, 
and  one  that  could  be  raised  in 
almost  any  corner  of  the  garden 
without  care  or  cultivation  ;   but 
all  at  once  and  without  warning, 
not  only  did  its  ancient  enemy 
from  the  other  side  of  the  At- 
lantic appear  in  this  country  and 
commence  its  destructive  work, 
but  several  native  species  of  in- 
sects joined  in  making  havoc  wath 
our    Currant     and     Gooseberry 
L^j7^^of.^g^|- bushes.       First,     the     Imported 
(after  Riley).  Currant  Womi  {Nematus  ventri- 
cosus  King,  Fig.  33)  made  its    appearance 
about  Rochester,  New  York,  in  1857;  then 


it    was    soon   discovered    that   we    had   a 
Gooseberry  span-worm  {Eujitchia  nbcraria, 
Fitch),  the  former  being  the  larva  of  a  four- 
winged  fly,  and  the  latter         [Fig.  .30.] 
the  caterpillar  of  a  small 
moth.     These  two  species 
spread  with  great  rapidity, 
and  seemed  for  a  while  to 
defy  all  the  usual  insecti- 
cides and  other  methods  of 
destruction.    Then  the  late 
Mr.  Walsh  of  Illinois  dis- 

Snowy  Tree-cricket, 

covered    a   native  saw-fly,  male. 

the  Pristiphora  grossula?'iie,  which  was 
also  double-brooded  like  its  European 
congener,  and  fed  upon   the  Currant  and 

[Fig.  31.] 


Snowy  Tree-cricket,  female. 

Gooseberry,  rather  preferring  the  latter. 
With  these  three  insects  ;  with  a  borer  or 
two  that  perforates  the  stems  of  the  plants, 
and  several  species  of  [Fig.  32.] 

plant-lice  infesting 
leaves,  roots,  and  green 
shoots,  the  cultivators 
of  the  Currant  and 
Gooseberry  have  had  x 
all  they  could  do  to  ^ 
keep  their  plants  alive,  ci 
and  obtain  even  a  mod- 
erate crop  of  fruit.  As 
all  these  Currant  and 
Gooseberry  pests  have 
been  very  fully  de- 
scribed in  the  writings 
of  Fitch,  Walsh,  and 
Prof.  Riley,  I  will  not 
detain  you  by  repeat- 
ing any  part  of  the 
same,  but  merely  say 
that  for  the  different 
species  feeding  on  the  <E  i 
leaves,  nothing   has    egg.s  of  Snowv  tree- 


with 

punctures  ;    b,     section      of 
same  ;    c,  egg  enlarged  ;  d^ 


in  the  way  of  destroy  g,a„uiat,ons  at   t.p, 
ing    them    than    pow- i^'g^'y^"'"g^<i(^f'«'-R''«y>- 
dered  white    hellebore.       A  few  dustings 
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with  this,  at  the  proper  time,  will  usually 
destroy  these  pests.  Hand-gathering  may 
also  be  practiced,  as  well  as  frequent  cul 
tivating  the  ground  among  the  bushes,  in 
order  to  unearth  the  worms  that  have 
passed  into  it  to  undergo  their  trans- 
formation. 

The  common  Currant  stalk-borer  (^^^r/^r 
tipuUformis)  is  well  known  to  all  growers 
of  this  fruit  ;  at  least  the  larva  or  grub  is, 
which  may  be  found  in  the  canes  during 
the  fall  and  winter -months,  and  during  this 
time  all  infested  shoots  should  be  cut  and 
burned  with  their  contents.  There  are 
also  one  or  two  other  species  of  Currant- 

[Fig.  33]. 


Imported  Currant  Worm  : — a,  «,  «,  larvae  in  differein 
positions  ;  b^  side  of  a  middle  joint  enlarged,  showing  arrange- 
ment of  tubercles  (after  Riley). 

borers,  but  as  they  are  all  found  in  the 
stems  during  winter,  one  method  of  de- 
stroying will  answer  for  all. 

The  diseases  of  Currants  and  Goose- 
berries are  mainly  climatic,  consequently 
difficult  to  prevent  or  cure.  Mildew  on 
the  Gooseberry  is  the  one  most  dreaded, 
and  the  better  way  is  to  avoid  it  by  culti- 
vating only  those  varieties  that  are  adapted 
to  your  soil  and  climate,  and  the  native 
ones  are  preferable  to  the  foreign  on  this 
account.  In  cool,  moist  soils,  or  with  a 
liberal  amount  of  mulch  and  thinning  out 
of  the  heads  of  the  plants,  the  European 
varieties  may  be  occasionally  made  to  suc- 
ceed moderately  well. 

(  To  be  continued.) 


THE  COTTON  WORM  IN  THE  UNITED 
STATES.* 

The  paper  records  some  of  the  scientific 
results  of  the  inquiry  respecting  the  Cotton 
Worm  and  other  insects  injurious  to  the 
cotton  plant,  begun  by  Prof.  Riley  while 
entomologist  to  the  Department  of  Agri- 
culture, and  now  being  continued  by  him 
under  the  auspices  of  the  U.  S.  Entomo- 
logical Commission.  Among  the  incorrect 
statements  that  have  hitherto  been  made, 
and  opinions  that  have  obtained,  regarding 
the  habits  of  the  Cotton  Worm,  the  author 
mentions,  ist,  that  as  to  the  first  appear- 
ance of  the  young  worms  as  late  as  the  last 
of  June  or  later  in  the  season  in  the  cane- 
brake  country  of  Alabama  ;  2nd,  the  so- 
called  sudden  appearance  of  the  worms  in 
great  numbers  over  large  districts  ;  3d, 
the  idea  that  there  are  but  three  annual 
generations  ;  4th,  the  belief  that  the  species 
has  no  parasites. 

Three  of  these  opinions  were  iterated  in 
an  interesting  paper  read  by  Prof.  A.  R. 
Grote,  at  the  1874  meeting  of  the  Associa- 
tion, and  were  emphasized  by  the  announce- 
ment that  the  paper  was  based  on  a  resi- 
dence and  experience  of  five  years  in 
cotton-growing  States.  Prof.  Riley  finds 
that  the  opinions  are  erroneous  in  that, 
firstly,  the  first  worms  hatch  in  April  in 
Southern  Georgia  and  Alabama  ;  that,  sec- 
ondly, the  first  generation  appears  in  spots 
and  generally  in  such  small  numbers  as  to 
be  easily  overlooked,  and  that  in  subse- 
quent generations  the  worms  disperse  and 
increase  more  or  less  rapidly,  according  as 
the  surrounding  conditions  are  favorable 
or  otherwise  ;  that,  thirdly,  there  are  from 
six  to  eight  annual  generations  in  the 
Southern  portion  of  the  cotton  belt ;  and 
that,  fourthly,  the  species  is  attacked  by  at 
least  ten  distinct  parasites,  some  of  which 
are  quite  efficient  in  keeping  it  in  check. 
In  addition  to  two  not  yet  reared  to  the 
perfect  state,  the  following  are  enumerated  : 
From  the  egg  of  Aletia — Trichogramma 
pretiosa,    n.    sp.  ;    from    both    larva    and 


*Abstract  of  a  paper  read  at  the  Saratoga  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  by 
C.  v.  Riley. 
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pupa Tachina      aletice,      n.     sp.,      and 

Sarcophaga  sarracenicz  Riley  ;  from  the 
pupa  alone — Pinipla  conquisitor  (Say), 
Cryptus  nuncius  Say,  Chalets  ovata  Say, 
Cirrospilus  esurus,  n.  sp.,  and  Didictyum 
(n.  gen.)  zigzag,  n.  sp.*  Regarding  the 
theory  of  the  annual  dying  out  of  the  insect 
in  the  States,  and  the  consequent  annual 
migration  of  the  moth  thereto  from  some 
exotic  country — a  theory  largely  based  on 
the  above  mentioned  erroneous  opinions, 
and  which  Prof.  Grote  made  his  own  in 
the  paper  referred  to — Prof.  Riley  states 
that  the  theory  was  first  suggested  by  Mr. 
■Robert  Chisolm  of  Beaufort,  S.  C.,  but 
first  fully  propounded  in  1847  by  Dr.  D.  B. 
Gorham  in  DeBow's  Review.f  In  1854  it 
was  again  set  forth  by  Dr.  W.  I  Burnett  in 
the  Proceedings  of  the  Boston  Society  of 
Natural  History.^;  The  facts  collected  dur- 
ing the  past  year  strengthen  the  belief  that 
the  moth  hibernates  with  us,  and  that  no 
such  theory  is  necessary  to  explain  the 
phenomena  connected  with  its  annual  de- 
velopment. Its  comparative  absence  dur- 
ing some  years  and  its  prevalence  in  inju- 
rious numbers  during  others,  are  depend- 
ent on  the  same  natural  conditions  which 
govern  the  same  phenomena  in  many 
species  injurious  to  vegetation,  and  notably 
in  the  case  of  the  Northern  Army  Worm 
{Leucania  unipunctd). 

Prof.  Riley  finds  it  convenient  to  divide 
the  cotton  belt  into  ist,  the  southern  or 
permanent  portion,  where  the  first  worms 
annually  appear  and  the  moths  in  all  prob- 
ability hibernate  ;  2d,  the  northern  or  tem- 
porary portion,  in  which  the  insect  does 
not  hibernate,  but  into  which  it  spreads, 
either  by  gradual  dispersion  or  by  more 
sudden  migration,  from  the  permanent 
portion.  The  dividing  line  between  these 
two  portions  must  needs  be  difficult  to  de- 
fine, because  there  is  an  uncertain  region  that 
may,  according  to  season  or  circumstance, 
belong  to  either,  and  also  because  of  the 
limited  observations  that  have  yet  been 
made.     Taking   the    early    appearance    of 

*  These  species  have  since  been  described  in  Canadian 
Entoviologist  (Vol.  XI^  p.  162)  and  Bulletin  3  of  the  U.  S. 
Entomoiogical  Commission. 

t  Vol.  III.  pp.  535-43.        %  Vol.  IV,  316. 


the  worms  as  a  basis,  the  southern  portion 
may  be  thus  roughly  defined:  Beginning 
with  Texas,  it  includes  the  region  south  of 
the  Galveston,  Harrisburg  and  San  Antonio 
Railroad,  excluding  perhaps  the  extreme 
western  portion,  but  extending  somewhat 
farther  north  along  the  river  bottoms.  In 
Louisiana  and  Mississippi  it  includes  the 
valley  of  the  Mississippi  River  and  its  trib- 
utaries, with  uncertain  northern  limits.  In 
Alabama  it  is  represented  by  the  limestone 
cotton  belt  south  of  Montgomery,  though 
probably  extending  farther  north  to  the 
east  of  that  point.  In  Georgia  it  does  not 
extend  north  of  Albany  on  the  west,  but 
doubtless  includes  the  sea  islands  along 
the  coast,  as  also  those  of  South  Carolina, 
though  at  the  present  time  cotton  cultiva- 
tion is  limited  principally  to  Saint  Cathar- 
ine's Island.  In  Florida  it  includes  all 
parts  where  cotton  is  grown. 

While  the  theory  of  annual  immigration 
does  not  apply  to  the  first  or  southern  por- 
tion. Prof.  Riley  believes  that  it  does  ap- 
ply to  the  northern  portion,  and  that  the 
insect  is  there  killed  out  each  winter  ;  so 
that  some  of  Prof.  Grote's  arguments  have 
force  if  restricted  to  this  more  northern 
portion  of  the  belt. 

The  interesting  fact  is  recorded  that  the 
cotton  plant  furnishes  not  only  the  natu- 
ral food  of  the  larva,  in  the  leaf  ;  but  like- 
wise that  of  the  moth,  in  a  sweet  liquid 
exuding  from  certain  glands  on  the  under- 
side of  the  leaf,  and  at  the  base  of  the 
outer  lobes  of  the  involucre  :  also  that  the 
tip  of  the  proboscis  in  the  moth  is  admir- 
ably adapted  to  penetrate  ripe  fruit  and 
that  much  injury  is  done  to  such  by  the 
moth.  The  fact  that  the  first  worms  of 
the  season  usually  appear  in  certain  low, 
moist  spots  in  a  field,  is  explained  by  the 
sweet  exudation  being  most  copious  and 
most  attracting  the  parent  moths  there  ; 
also  by  the  greater  scarcity  in  such  places 
of  ants,  which  are  very  abundant  in  cotton 
fields  and  destructive  to  the  worm  when 
young,  or  rnolting,  or  enfeebled  from  what- 
soever cause;  while  the  more  rapid  devel- 
opment and  multiplication  of  the  insect 
during  moist  or  rainy  weather  is  explained 
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by  the  decreased  efficiency  of  its  natural 
enemies.  Aside  from  the  parasites  men- 
tioned, the  worm  is  beset  on  all  sides  by 
enemies  which  cannot  work  so  well  during 
wet  weather,  and  whenever  the  natural 
checks  are  hindered  in  their  work  the  great 
prolificacy  of  the  plant-feeder  soon  gives 
it  the  advantage  in  the  struggle  for  exist- 
ence. The  conclusion  is  also  arrived  at, 
from  certain  futile  attempts  made  to  intro- 
duce the  English  sparrow  into  the  South, 
that  this  bird  cannot  be  acclimated  there, 
and  that  while  it  will  extend  into  the  cot- 
ton belt  during  winter  time  it  returns  fur- 
ther north  in  summer,  and  dies  when  the 
temperature  exceeds  loo''  Fahrenheit. 


FURTHER  NOTES  ON  THE  GRAPE  PHYLLOXERA 
IN  CALIFORNIA. 

We  have  received  from  Prof.  E.  W. 
Hilgard  of  the  University  of  California 
a  supplement  to  the  biennial  report  of  the 
Board  of  Regents,  which  contains  over 
loo  pages  of  very  interesting  reading,  and 
indicates  the  thoroughness  and  energy 
which  the  Professor  of  Agriculture  and 
Botany  has  brought  to  the  College  of 
Agriculture.  We  quote  some  passages  of 
his  remarks  on  the  Grape  Phylloxera, 
which  indicate  the  true  status  of  things 
there,  and  are  suggestive  : 

The  situation  a  year  ago  may  be  summed 
up  as  follows  :  The  ravages  of  the  enemy  have 
become  manifest  in  a  greater  or  less  degree, 
from  about  six  and  a  half  miles  above  Sonoma 
Town  to  the  lower  end  of  the  valley,  a  length  of 
ten  or  eleven  miles  in  all.  Within  these  limits 
large  tracts  have  been  completely  destroyed,  the 
vines  having  been  uprooted  and  grain  sown  in- 
stead for  several  years.  It  is  difficult  to  ascertain 
the  total  area  of  vineyard  that  has  disappeared,  but 
it  counts  many  hundreds  of  acres.  On  a  still  larger 
area,  probably,  the  condition  of  the  vines  has  be- 
come such  as  to  render  them  unprofitable,  so  that 
they  are  being  pulled  up  and  used  for  firewood  in 
the  wineries.  So  far,  no  material  difference  in 
respect  to  the  resistance  of  the  several  varieties  has 
been  reported,  all  those  grown  being  of  the  type 
of  the  European  vine  ( J^itis  vinifcra),  grown  on  its 
own  or  kindred  stock.  The  Mission  vine,  nat- 
uralized for  over  a  century  in  California,  is  at 
least  as  badly  attacked  as  is  the  Riesling,  Zin- 
fandel.  Rose  of  Peru,  or  any  other  grown. 

Amid  the  general  devastation,  nevertheless, 
there  are  some  exceptions — green  islands,  ap- 
parently of  healthy  vines  in  good  bearing, 
yet  surrounded  on  all  sides  by  defunct  vine- 
yards. This  is  even  the  case  in  the  vineyard  which 
first  succumbed,  where,  nevertheless,  some  of  the 
original  vines   still  remain,  apparently  in    good 


condition.  A  close  study  of  these  exceptions 
could  not  fail  to  lead  to  highly  valuable  results  ; 
but  to  do  so  would  require  the  whole  time  of  a 
thoroughly  qualified  person  for  at  least  an  entire 
season.  In  general  it  appears  that  great  care  of 
the  vines,  good  tillage,  and  manuring  have  been 
practiced  in  all  these  cases  ;  but  there  are  many 
others  in  which  no  amount  of  care  or  manuring 
has  seemed  to  possess  any  perceptible  efficacy, 
and  where  the  destruction  has  been  as  swift  as  in 
the  doomed  vine3'ards  of  France. 

Whatever  may  be  the  true  explanation  of  these 
remarkable  exceptions,  the  general  fact  remains 
that  in  four  years  the  insect  has  spread  no  more 
than  about  two  and  a  half  miles  up  the  valley, 
from  a  point  of  great  virulence,  notwithstanding 
the  fact  that  this  is  the  prevalent  direction  of  the 
summer  winds. 

The  natural  inference  from  this  fact  would 
seem  to  be  that  from  some  climatic  cause,  the 
Phylloxera  in  California  does  not  develop  into 
the  winged  form,  which  evidently  mediates  its 
rapid  progress  in  Europe  ;  and  that  its  progress 
is  here  altogether  dependent  upon  the  transporta- 
tion or  migration  of  the  wingless  forms. 

It  would  be  most  important  practically,  as 
well  as  most  interesting  theoretically,  to  verify 
this  inference  by  observation  ;  but  I  have  been 
unable  as  yet  to  obtain  any  observations  on  the 
subject,  save  as  regards  the  general  statement 
that  no  one  has  noticed  about  the  infested  vines 
any  very  small  flies  in  July  and  August. 

If  it  were  definitely  known  that  the  winged 
form  does  not  make  its  appearance,  then  it 
would  follow  that  the  pest  can  be  stamped  out 
by  a  concerted  effort,  by  using  those  insecticides 
which,  though  locally  effective,  have  failed  to 
prevent  the  spread  of  the  insect  in  Europe. 
Although  too  costly  to  be  carried  out  by  each 
one,  such  method  could  well  be  afforded  by  a 
community  for  the  purpose  of  putting  an  end  to  the 
fearful  evil,  once  for  all.  I  mention  in  this  con- 
nection the  sulpho-carbonates,  and  the  clay  cubes 
impregnated  with  carbon  bi-sulphide.  It  is  true 
that  a  few  dozen  of  the  latter  have  been  tried  in 
a  vine3'ard  near  Sonoma,  with  no  perceptible  ef- 
fect ;  but  this  cannot  be  a  matter  of  surprise, 
since  the  mistake  was  made  of  putting  them 
around  alternate  vines,  so  that  the  one  intended 
to  be  relieved  would  in  any  case  be  promptly 
restocked  fron  its  neighbors.  The  vines  to  be 
treated  should,  of  course,  have  been  entirely 
isolated,  in  order  to  render  the  experiment  de- 
cisive. 

As  to  the  presence  of  the  Phylloxera  in  other 
portions  of  the  State,  extensive  inquiries  have 
failed  to  satisfy  me  that  it  exists  outside  of  the 
Sonoma  Valley,  save  at  one  point,  in  Fresno 
County,  where  it  was  introduced  with  cuttings  of 
choice  grape  varieties  from  Europe.  The  pro- 
prietor, recognizing  the  fact  in  time,  and  con- 
scious of  the  danger  incurred  by  one  of  the  fore- 
most industries  in  the  State,  has  used  every  eflfort 
to  confine  the  pest  within  his  own  vineyard,  at  a 
considerable  pecuniary  sacrifice. 

It  must  be  a  subject  of  congratulation,  that 
with  the  introduction  of  such  a  great  number  of 
grape  varieties  from  foreign  countries,  a  larger 
number  of  insect  pests  and  diseases  has  not 
been  introduced.  On  the  whole  it  may  be  said 
that  the  vines  of  California  are  remarkable  for 
their  rapid  growth,  vigor  and  thriftiness. 

It  is  noteworthy,  in  this  connection,  that  so  far 
the  varieties  derived  from  the  native  American 
grape,  which  are  alrnost  exclusively  relied  on  in 
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of   this    insecticide. 


the    essence    of    Pyre- 
in  water  ;  and  I  think, 


the  States  east  of  the  Rocky  Mountains,  are 
grown  in  California  only  as  a  matter  of  curiosity, 
or  for  table  use  at  home.  Their  cultivation 
leaves  open  a  wide  field  of  future  possibilities 
in  var3'ing  and  modifying  the  wine  product  of 
California,  whose  climate  seems  wonderfully 
adapted  to  the  assimilation  of  the  most  varied 
cultures.  ^_^ 

NOTES  ON  PYRETHRUM. 

In  the  pamphlet  above  alluded  to,  Prof. 
Hilgard,  after  showing  the  importance  of 
freshness  in  the  use 
remarks  : 

Like  all  volatile  oils, 
thrum  is  slightly  soluble 
from  my  experiments,  that  the  tea  or  infusion, 
prepared  f7-om  the  flowers  (which  need  not  be 
ground  up  for  the  purpose)  is  the  most  con- 
venient and  efficacious  form  of  using  this  insecti- 
cide in  the, open  air  ;  provided  that  it  is  used  at 
times  when  the  water  will  not  evaporate  too  rapidly, 
and  that  it  is  applied,  not  b}'  pouring  over  in  a 
stream,  or  even  in  drops,  but  in  the  for»i  of  a 
spray  from  a  syringe  with  flne  holes  in  its  rose. 
In  this  case,  the  fluid  will  reach  the  insect  de- 
spite of  its  water-shedding  surfaces,  hairs,  etc., 
and  stay  long  enough  to  kill.  Thus  applied,  I 
have  found  it  to  be  efficient  even  against  the 
armored  scale-bug  of  the  orange  and  lemon, 
which  falls  off  in  the  course  of  two  or  three  days 
after  the  application,  while  the  young  brood  is 
almost  instantly  destroyed.  As  the  flower  tea, 
unlike  whale  soap  and  other  washes,  leaves  the 
leaves  perfectly  clean,  and  does  not  injure  even 
the  most  tender  growth,  it  is  preferable  on  that 
score  alone  ;  and  in  the  future  it  can  hardly  fail 
also  to  be  the  cheaper  of  the  two.  This  is  the  more 
likely,  as  the  tea  made  of  the  leaves  and  stems 
has  similar,  although  considerably  weaker,  ef- 
fects ;  and  if  the  farmer  or  fruit  grower  were  to 
grow  the  plants,  he  would  save  all  the  expense 
of  harvesting  and  grinding  the  flower-heads, 
by  simply  using  the  header,  curing  the  upper 
stems,  leaves,  and  flower-heads  all  together,  as 
he  would  hops,  making  the  tea  of  this  material 
by  the  hogshead,  and  distributing  it  from  a 
cart  through  a  syringe.  It  should  be  diligently 
kept  in  mind,  that  the  least  amount  of  boiling 
will  seriously  injure  the  strength  of  this  tea, 
which  should  be  madew'xlh  briskly  boiling  water, 
but  then  simplj'^  covered  over  closely,  so  as 
to  allow  of  as  little  evaporation  as  possible. 
The  details  of  its  most  economical  and  effectual 
use  on  the  large  scale  remains,  of  course,  to 
be  worked  out  by  practice.  But  I  have  little 
doubt  that  its  cultivation  will  prove  an  im- 
portant acquisition  to  California,  exposed  as  she 
is  to  the  importation  of  the  insect  pests  of  the 
whole  world. 

Some  observations  reported  to  me  seem  to 
render  it  probable  that  the  cultivation  of  the 
Pyrethritm  between  the  rows  of  other  plants  will, 
in  a  great  measure,  protect  these  from  the  attacks 
of  insects  ;  as,  of  course  the  plants  themselves 
are  let  severely  alone  b}'  them.  It  might  even 
seem  worth  while  to  try  this  plan  against  the 
Phylloxera,  in  so  far  as  the  winged  insect  could 
scarcely  escape  the  deadly  effects  of  the  Pyre- 
thrum,  thus  preventing  its  spread.  It  has  been 
reported  that  a  certain  kind  of  sumac  has  thus 
served  to  save  many  of  the  vineyards  of  the  Isle 
of  Cyprus, 


BIRDS  vs.  INSECTS. 


EDOUARD    FERRIS. 


{Concluded  from  p.  69.] 

[The  remainder  of  this  paper  (excepting  the 
parts  in  quotation-marks)  has  been  freely  trans- 
l.Ttcd  and  very  much  condensed.  A  discussion 
of  the  parasitism  of  insects  has  been  wholly 
omitted. 

While  recognizing  the  fact  that  the  considera- 
tions brought  forward  by  the  author  are  essential 
to  a  fair  and  complete  idea  of  the  services  of  birds, 
the  translator  does  not  wish  further  to  commit 
himself  to  the  views  of  Mr.  Perris. — S.  A.  F.] 

Taking  up  the  orders  of  insects  seriatim 
and  referring  first  to  the  cockchafers,  whose 
larvae,  known  as  white  grubs,  live  on  the 
roots  of  plants,  the  author  calls  attention 
to  the  fact  that  the  mature  insects,  being 
nocturnal,  are  subject  to  destruction  only 
by  owls  and  goat-suckers.  If  we  suppose 
all  these  birds  to  live  exclusively  upon 
cockchafers  during  their  season,  the  num- 
ber destroyed  would  amount  to  nothing 
practically,  since  the  birds  are  so  few  and 
the  insects  so  very  numerous. 

The  larvae,  being  subterranean,  can  be 
reached  only  by  birds  which  dig  up  the 
ground,  viz.:  ravens,  magpies,  starlings  and 
woodpeckers.  Magpies  and  woodpeckers 
are  too  few  and  scattering  to  do  any  ap- 
preciable good.  The  ravens  and  starlings, 
however,  gather  in  flocks  in  early  autumn, 
and  pass  the  winter  in  France  and  more 
southerly  countries.  Long  observation  of 
their  food  habits  shows  that  they  live  at 
first  on  acorns,  and  on  corn  (maize)  pilfered 
from  the  fields.  At  seed-time  they  forage 
the  fields  of  barley  and  rye,  probably  pick-. 
ing  up  a  few  insects  as  they  dig  for  grain. 
Later  they  scatter  everywhere  and  live  as 
they  can.  They  resort  especially  to  pas- 
tures and  meadows  where  they  pick  to 
pieces  the  droppings  of  stock  for  fragments 
of  grain  and  coprophagous  larvae.  They 
also  pick  up  grain,  earthworms  and  hiber- 
nating insects,  frequently  di^iging  into  the 
ground  a  depth  of  2  to  6  decimeters,  but 
not  by  any  means  deep  enough  to  reach 
tlie  white  grubs.  These,  in  cold  weather 
especially,  retreat  far  beyond  the  reach  of 
birds. 

"  I  believe,  then,  that  it  is  demonstrated 
that  birds  and   cockchafers  can  live  very 
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well  together,  and  that  the  latter  have 
nothing  serious  to  dread  from  the  birds." 

The  LucanidcB  (or  stag-beetles)  are  not 
injurious,  as  they  only  attack  dead  or 
dying  wood  ;  and  they  are  at  any  rate  pro- 
tected by  their  size  and  solidity  when 
mature,  and  by  their  situation  in  the  lar- 
val state. 

Of  the  BuprestidcB,  many  attack  plants 
of  no  value,  or  live  in  dead  wood, — but 
some  give  the  finishing  stroke  to  trees 
which  are  merely  unhealthy. 

The  females  lay  their  eggs  in  crevices  of 
the  bark,  on  very  hot  days.  At  this  sea- 
son of  the  year  only  three  kinds  of  birds 
search  the  bark  of  trees  for  food  during 
the  hotter  part  of  the  day, — creepers,  nut- 
hatchers  and  woodpeckers.  But  these  are 
scarce,  and  besides,  are  not  at  hand  just 
at  the  proper  time  to  defend  the  invalid 
tree,  since  they  find  an  abundance  of  food 
everywhere.  During  the  winter,  the  wood- 
peckers and  titmice  eat  a  great  many  of 
the  Buprestid  larvae  which  work  beneath 
the  bark,  but  nothing  can  reach  those 
which  penetrate  the  wood.  These  are, 
indeed,  the  most  useful  of  birds, — but  they 
require  no  protection,  because  no  one 
hunts  them. 

The  Anobii,  although  often  very  destruc- 
tive, are  domestic  beetles,  and  consequently 
not  exposed  to  birds. 

The  great  snout-beetle  family,  although 
it  includes  an  immense  number  of  species 
and  countless  individuals,  contains  com- 
paratively few  enemies  to  man.  A  Rhyn- 
chites  causes  the  destruction  of  a  few  grape 
leaves,  but  does  no  appreciable  harm.  An- 
other girdles  young  shoots  of  pears  and 
quinces  in  whose  tips  it  has  laid  its  eggs 
and  may  thus  do  some  injury,  although  it 
usually  merely  helps  to  prune  the  trees. 
These  insects  have  a  very  hard  crust,  and, 
lost  among  the  leaves,  can  seldom  be  found 
by  birds,  while  their  larvae  are  not  molested 
at  all. 

Another  weevil,  called  the  Grisette  {Feri- 
telus  griseus),  much  commoner  and  more 
noxious,  destroys  the  buds  of  fruit  trees  ; 
but  the  birds  cannot  affect  it,  because  it  is 
of   nocturnal  habit,  and    spends   the   day 


underground,  or  hidden  among  the  leaves 
and.  lichens. 

Species  of  Polydrosus  and  Fhyllobius,  in- 
jurious to  young  buds  of  the  pear  and 
apple,  hide  in  the  foliage,  and  are  con- 
cealed by  their  small  size,  their  color  and 
their  immobility.  The  same  is  true  of 
Balaninus  (nut-weevils),  whose  larvae  live  in 
nuts  and  acorns.  The  birds  discover  a  few 
of  them,  but  the  larvae  are  completely  pro- 
tected,— especially  as  the  birds  distinguish 
and  reject  wormy  acorns. 

Two  species  of  Anthonomus  blight  many 
blossoms  of  pears  and  apples,  but  prob- 
ably do  more  good  than  harm  by  thus 
lightening  the  burdens  of  the  trees, — only 
anticipating  the  labors  of  the  gardener. 
At  any  rate,  as  they  have  the  color  of  bark, 
and  remain  hidden  and  inactive  during  the 
day,  they  do  not  attract  the  attention  of 
the  birds,  and  their  larvae  are  wholly  out 
of  sight. 

Hylobius  and  Pissodes  are  destructive  of 
conifers,  and  a  few  are  probably  caught 
among  the  leaves  ;  but  they  spend  most  of 
their  time  on  the  bark  whose  color  they 
simulate.  During  the  winter,  one  often 
finds  dead  trees  riddled  with  the  holes  made 
by  titmice  {Mesanges)  and  woodpeckers  in 
relieving  them  of  a  part  of  the  larvae  which 
have  destroyed  them  : — after  death,  the 
doctor  ! 

Species  of  Ceutorhyiichus  and  Baridiits 
are  destructive  of  cabbages,  turnips,  etc.,. 
liiit  are  too  minute  to  be  taken  by  birds, 
while  their  larvae  are  hidden  within  the 
j-ilant.  The  destructive  grain-weevil,  Sito- 
philus  granarius,  found  in  stores  of  grain, 
is  of  course  unmolested  by  birds.  No 
ornithophile  has  yet  ventured  to  suggest 
that  the  sparrows,  which  enter  the  granary 
whenever  they  can,  are  attracted  there  by 
the  search  for  weevils. 

Other  weevils,  attracting  only  dead  wood, 
too  minute  for  notice,  nocturnal  in  their 
habits,  and,  as  larvae,  out  of  the  reach  of 
birds,  need  not  be  further  specified. 

The  author  here  gives  a  condensed  ac- 
count of  the  habits  of  the  Scolytidce  (bark- 
bol-ers),  whose  ravages  are  a  very  serious 
matter  in  Europe.      The  most  dangerous 
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species  mine  in  the  liber,  where  they  lay  their 
eggs.  The  larvse  continue  the  galleries  thus 
formed  by  the  female  and  transform  beneath 
the  bark.  The  adults  of  some  species  also 
eat  the  buds  of  evergreens,  so  mutilating 
the  tree  as  usually  to  effect  its  destruction 
in  the  end.  These  noxious  insects  are  of 
small  size,  varying  from  half  a  millimeter 
to  six  millimeters  in  length,  they  are  all  of 
a  dusky  hue  and  are  nocturnal  in  their 
habits,  remaining  buried  in  the  wood  or 
beneath  the  bark  by  day.  Their  larvae  are 
of  course  always  hidden,  and  are  subject 
to  the  attack  of  woodpeckers  only. 

The  Bi-uchid(E  (or  weevils),  which  infest 
peas  and  other  leguminous  seeds,  do  not 
seem  to  be  noticed  by  birds,  and  the  author 
.  has  seen  infested  by  BriuJius  beds  of  peas 
in  which  the  linnet  {fauvetie  habillardc) 
had  built  its  nest.  Sparrows  are  often 
seen  among  the  vines,  but  they  destroy  the 
peas  themselves. 

"  The  sparrow  is  a  pillager  who  carries 
on  his  depredations  in  the  harvest-field, 
in  the  garden,  in  the  granary,  and  among 
the  ripe  grapes  on  our  trellises  ;  and  I 
cannot  join  in  the  kind  of  worship  paid 
him  by  certain  persons  more  credulous  of 
his  pretended  utility  than  struck  by  his 
instinct  of  rapine  and  waste." 

Almost  all  of  the  CerambycidiP  (wood- 
borers),  are  lignivorous,  but  the  great 
majority  of  them  feed  only  on  dead  wood 
or  on  trees  too  unhealthy  to  have  any  great 
value.  The  ravages  of  the  injurious 
species  are  readily  controlled  by  man,  as 
it  suffices  to  cut  down  and  bark  the  dead 
trees.  The  larvae  of  this  family  live  always 
under  cover,  and  the  adults  are  many  of 
them  nocturnal  and  many  of  them  large 
enough  to  take  care  of  themselves.  A  few 
of  the  smaller  or  medium-sized  individuals 
are  doubtless  eaten  by  birds,  but  in  too 
small  numbers  appreciably  to  diminish 'the 
mass. 

Among  the  Chrysonielidce  (leaf-feeders), 
are  mentioned  Colaphus  ater,  a  scourge  in 
the  fields  of  lucerne,  neglected  by  the 
birds,  which  do  not  frequent  these  fields  ; 
certain  Galerucides  which  attack  the  slum, 
but  which  no  birds  are  known  to   eat,  not- 


withstanding their  immense  numbers  in 
some  years  ;  and  Haliicides  which  injure 
young  cabbages,  turnips  and  beets,  but  are 
of  so  minute  a  size  that  a  bird  would  dis- 
dain to  open  his  beak  for  one  of  them. 

The  author  does  not  regard  the  non- 
migratory  grass-hoppers  and  locusts  as 
sufficiently  harmful  to  make  their  destruc- 
tion by  birds  a  matter  of  especial  import- 
ance. 

Of  the  Neurpptera,  all  are  entirely  in- 
offensive except  the  white  ants,  Termites, 
and  these  "laugh  at  the  birds."  Only  the 
winged  form  is  exposed  to  them  in  May. 

Among  the  Hy/neiioptera,  only  the  Saw- 
flies,  Horn-tails,  Ants  and  Wasps  are  es- 
pecially mentioned.  Of  the  first  two  fam- 
ilies it  is  admitted  that  birds  eat  a  few,  but 
their  larvae  are  usually  not  exposed.  Ants 
are  regarded  as  annoying  rather  than  in- 
jurious. They  eat  fruit,  but  only  that 
which  has  been  previously  injured.  Al- 
though many  are  eaten,  they  are  neverthe- 
less abundant  everywhere. 

Wasps  are  usually  able  to  take  care  of 
themselves.  The  hornet  is  an  especially 
annoying  pest,  catching  bees  and  eating 
grapes  and  other  fruits. 

The  Hemiptcra  are  next  reviewed.  A 
pernicious  cabbage  bug  {Strachia  oleracea), 
although  conspicuous  by  its  brilliant  color, 
and  working  all  day  entirely  exposed  to 
the  birds,  is  unmolested  by  them  because 
it  is  not  appetizing.  M.  Ferris  dwells  upon 
the.  variety  and  extent  of  the  injury  done 
by  plant-lice  (including  Phylloxera)^  de- 
scribes their  abundance  and  enormous 
fecundity,  but  says  that  birds  do  not  amuse 
themselves  with  so  minute  a  prey,  and 
apparently  do  not  like  them,  but  are  much 
more  likely  to  pick  out  of  a  serried  phalanx 
of  aphides  the  larger  larval  Syrphus,  Coc- 
cinella  or  Lace-wing,  which  is  feeding  upon 
them.  The  same  remarks  apply  to  the  en- 
ormously destructive  bark-lice  as  well.  The 
Thrips,  which  sometimes  blights  the  flowers 
of  fruits  and  grain,  falls  likewise  under  the 
category  of  insects  too  minute  to  be  no- 
ticed by  a  bird. 

Among  the  Diptera^  the  Cecidomyice  first 
demand  attention.    The  plants  upon  which 
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these  live  are  too  various  to  enumerate, 
and  only  two  species  are  especially  men- 
tioned ; — C.  nigra,  which  attacks  young 
pears,  and  C.  tritici,  often  very  destruc- 
tive to  wheat.  But  in  the  wheat  fields,  at 
this  time,  there  are  no  more  than  a  few 
pairs  of  partridges,  quails  and  larks,  and 
the  insects  in  question  are,  at  any  rate, 
almost  invisible  from  their  small  size  and 
their  delicacy  of  form.  The  same  may  be 
said  of  other  minute  flies,  which  cause  de- 
formities in  the  young  wheat  stalks, — such 
as  species  of  Oscinis  and  Chlorops. 

Most  of  the  horse  and  cattle-flies,  in- 
cluding the  bot-flies,  etc.,  are  protected 
from  birds  by  their  extreme  agility. 

Cherries,  olives  and  oranges  are  attacked 
by  flies,  of  which  a  few  are  probably  taken 
by  birds,  but  the  larvae  can  only  be  reached 
by  eating  the  fruit  they  infest. 

In  short,  it  may  be  said  of  the  Diptera 
in  general  that  but  a  very  small  part  of 
them  are  noxious,  and  that  birds  find  an 
abundance  of  inoffensive  flies  for  food,  and 
do  us  little  service. 

The  Lcpidoptera  embracing  a  much  larger 
number  of  enemies,  those  most  harmful  are 
reviewed  in  some  detail,  to  show  to  what 
extent  they  are  exposed  to  birds. 

Only  the  Fieridce  need  be  mentioned 
among  diurnals.  The  services  of  a  pair  of 
chaffinches  in  cleaning  a  garden  of  cabbage 
caterpillars  {Fieris  brassicce  and  P.  napi), 
have  been  greatly  vaunted,  but  with  evident 
exaggeration.  Chaffinches  and  other  small 
birds  avoid  caterpillars  as  hairy  as  those  of 
the  FieridcB.  The  larvae  of  Leucania 
cratcBgi,  injurious  to  fruit  trees,  live  en- 
tirely exposed  to  the  birds  in  summer,  and 
in  winter  remain  suspended  in  groups  to 
the  bare  branches  in  purse-like  structures 
made  of  leaves  ;  but  the  birds  respect  them 
altogether.     The  caterpillars  are  too  hairy. 

The  nocturnal  Lepidoptera  comprise 
many  more  exceedingly  noxious  species. 
Hepialus  humuli  devours  the  roots  of  the 
hop,  Sesia  mutillceformis  lives  beneath  the 
bark  of  the  pear  trees,  and  Aglaope  infausta 
{^Zygcenidce)  eats  the  leaves  of  the  almond. 
Clisiocampa  neustria,  a  very  hairy  cater- 
pillar,   living   in    societies,    defoliates    the 


apple  and  pear  and  often  prevents  their 
ripening  fruit. 

The  processionary  caterpillar  of  the  pine 
{Cnethocampa  pityocai/ipa),  which  often  de- 
stroys the  foliage  of  an  entire  forest,  and 
continues  its  ravages  year  after  year,  is  in- 
closed during  the  winter  in  a  tough  nest, 
firmly  attached  to  the  leaves,  and  is  also 
thickly  covered  with  stinging  hairs;  Liparis 
chrysorrhoea,  very  injurious  to  fruit  trees, 
is  likewise  hairy,  and  sheltered  by  a  silky 
screen  in  winter.  It  is  against  this  noxious 
and  very  common  species  that  the  laws 
requiring  the  destruction  of  caterpillars 
are  chiefly  directed.  Cossus  ligniperda  de- 
vours the  liber  at  the  base  of  the  trunk  of 
willows,  chestnuts  and  elms,  often  killing 
the  trees  by  girdling  them.  Zeuzera 
aesculi  mines  beneath  the  bark  and  ex- 
cavates the  trunks  and  branches  of  pear 
and  apple  trees.  Triphcena  pronuba  eats 
lettuce  and  other  garden  plants  at  night, 
but  hides  in  the  earth  by  day.  Nearly  all 
the  garden  Leguminosce,  the  cereals,  maize, 
tobacco  and  beets,  fall  a  victim  to  the 
common  cut-worm  or  green  worm;  Ag- 
rotis  segetum,  and  Agrotis  exclamationis 
are  equally  destructive.  Hadena  brassicce 
devours  the  leaves  of  cabbage  and  even 
penetrates  to  the  center  of  the  head.  Jlel- 
iothis  armigera  and  Leucania  zece.  eat  the 
kernels  of  young  corn  beneath  the  husk, 
and  the  former  also  attacks  the  kidney 
bean  in  the  pod.  The  Pyralid,  Aenophthira 
pilleriana,  is  so  destructive  to  the  grape  as 
to  have  attracted  the  attention  of  the  gov- 
ernment, and  Cochylis  roserana  is  almost 
equally  dangerous.  The  apple  Pyralid, 
Carpocapsa  pomonana,  is  the  moth  which 
makes  pears  and  apples  wormy,  and  causes 
often  a  general  dropping  of  the  unripe 
fruit.  Others  of  the  same  genus  similarly 
effect  plums,  chestnuts,  acorns  and  olives. 
Colonies  of  the  caterpillar,  Yponomeuta 
niaiinella,  protected  by  a  common  web, 
gradually  cover  whole  branches  of  the 
apple,  completely  denuding  them  of  leaves 
flowers  and  fruit.  Finally  the  grain  moths, 
Tinea  granella  and  Butalis  cerealella  do 
great  injury  to  the  garnered  grain. 

Now  what  relief  from  this  host  of  enemies 
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may  we  hope  from  the  birds  ?  Each  can 
answer  this  question  for  himself  when  he 
learns  :  ist,  that  the  moths  of  every  one  of 
the  caterpillars  mentioned  above  are  noc- 
turnal, adepts  at  concealment  by  day,  and 
exposed,  while  active,  only  to  a  few  goat- 
suckers and  nocturnal  birds  of  prey  ;  2d, 
that  those  caterpillars  which  develop  under 
the  open  sky  are  very  hairy,  and  respected 
by  all  birds  except  the  cuckoo,  and  in 
winter  the  charcoal  titmouse  {Mdsange 
charbonniere)  ;  3d,  that  all  the  others,  ex- 
cepting Hadena  brassier,  and  this  for  a 
few  days  only,  live  wholly  concealed  and 
protected  from  depredation,  or  else  en- 
veloped in  webs  which  birds  do  not  like  to 
penetrate.  Now  what  can  a  few  cuckoos, 
goat-suckers  and  titmice  do  against  such  an 
innumerable  population  ? 

After  this  summary  of  incontestible  fa.cts, 
the  following  recapitulation  of  principles 
will  stand  some  chance  of  being  under- 
stood : 

"  I  St.  Birds  are  assembled  in  larger  or 
smaller  troops  only  at  the  period  of  the 
vernal  and  autumnal  migrations, — that  is 
to  say,  when  most  insects  are  infinitely 
less  numerous  than  in  midsummer.  The 
remainder  of  the  time  they  live  in  pairs, 
ordinarily  scattered  here  and  there,  not 
common  in  cultivated  fields,  while  the  in- 
sects invade  en  masse  the  trees  which  they 
attack,  the  products  of  the  soil  of  which 
they  are  the  enemies. 

"  2d.  Birds  destroy  enormous  numbers 
of  insects,  but  these  insects  are  in  great 
part  innoxious,  while  some  are  eminently 
useful.  The  species  really  noxious  are  so 
few  compared  with  the  whole  mass,  that 
birds  are  really  of  little  service.  They  may 
even  injure  us, — either  by  devouring  our 
fruit  or  by  eating  grain  in  seed  time  or  in 
harvest,  but  especially  by  killing  so  many 
carnivorous  or  parasitic  insects,  which  ren- 
der us  the  greatest  service. 

"  3d.  Those  insects  which  give  us  most 
cause  to  complain  are  some  of  them  large 
enough  to  brave  the  birds,  others  (and 
these  are  commonly  the  most  formidable) 
too  small  to  attract  their  attention,  and 
still  others  offensive  to    the  taste.     Many 


are  nocturnal  and  remain  hidden  by  day, 
with  an  instinct  of  self-preservation  as  well 
developed  as  that  of  larger  animals,  or  re- 
maining motionless,  are  overlooked  by 
birds,  which  perceive  much  more  easily 
and  pursue  more  willingly  insects  which 
fly  or  run  ;  some  live  underground  or  in 
houses,  and  all  are  endowed  with  a  fe- 
cundity which  sometimes  astonishes  the 
imagination,  and  which,  at  all  events,  is 
such  that  man,  with  the  most  persevering 
and  assiduous  diligence  cannot  extermi- 
nate them  even  in  a  small  field,  cannot 
even  relieve  his  house  of  them, — no,  not 
so  much  as  a  single  room. 

"  4th.  The  caterpillars  and  other  larvse 
which  are  especially  injurious,  nearly  all 
live  hidden  under  the  earth  or  bark,  within 
the  wood,  in  the  stems  of  plants,  in  fruits, 
in  habited  places,  or  under  silken  webs, 
and  pay  the  birds  only  a  slender  tribute. 

"  Those  which  are  exposed  during  their 
growing  period  are  generally  covered  with 
hairs  which  repulse  the  birds ;  some  are 
nocturnal,  and  disappear  before  day,  and 
others  are  protected  by  their  excessive  mi- 
nuteness. 

"Who  does  not  see  that,  hunting  insects 
without  the  least  discernment,  birds  destroy, 
among  many  harmless  species,  many 
useful  ones  also,  and  especially  parasites, 
which,  almost  wholly  diurnal  and  endowed 
with  great  activity,  are  particularly  liable 
to  become  their  prey  ?" 


THE  MIGRATIONS  OF  BUTTERFLIES. 
The  fact  that  many  animals,  especially 
rats,  mice  and  lemmings,  occasionally  mi- 
grate from  place  to  place  in  immense 
numbers  is  familiar,  and  abundantly  re- 
corded. These  animals  are  not  normally 
migratory  but  become  so  only  as  a  result 
of  excessive  multiplication,  and  the  migrat- 
ing habit,  when  once  developed,  possesses 
some  peculiarities  not  easy  to  explain,  one 
of  which  is  that  the  movement  is  usually 
very  persistent  in  some  given  direction. 
Many  insects  that  usually  exhibit  no  migra- 
tory tendencies,  likewise  exceptionally  con- 
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gregate  and  migrate  in  vast  bevies,  and 
numerous  instances  in  several  different 
Orders  of  insects  might  be  cited.  It  has 
been  especially  noticeable  in  butterflies 
and  moths,  however,  and  European  papers 
have  lately  very  freely  recorded  the  extra- 
ordinary abundance  of  Vanessa  cardui  and 
Plusia  gamjna,  the  flights  and  movements 
of  which  were  a  marked  feature  of  the  year 
1879,  and  phenomenal.  Such  occasional 
migratory  movements  are  beyond  doubt  a 
result  of  excessive  multiplication,  due  to 
unusually  favorable  conditions  for  the  de- 
velopment of  the  species,  but  the  conviction 
has  been  of  late  years  forcing  itself  upon 
our  minds  that,  with  some  butterflies,  there 
are  regular  annual  migrations  that  are  more 
to  be  likened  to  those  of  birds  of  passage 

[Fig, 


toward  the  south  and  southeast  in  the  Fall 
of  the  year,  and  in  the  very  opposite  direc- 
tion the  ensuing  spring.  In  the  vast  plains 
and  prairies  lying  to  the  north  between  the 
Mississippi  and  the  Rocky  Mountains,  upon 
the  richer  parts  of  which  milk-weeds  abound 
and  Danais  archippus  more  particularly 
flourishes  and  multiplies,  there  is  a  very 
general  want  of  such  protecting  forest  as 
will  permit  of  hibernation,  even  if  the  but- 
terflies could  withstand  the  severe  winter 
of  the  sub-boreal  zone,  in  which  they  may 
be  seen  in  such  large  numbers  during  the 
summer.  The  more  densely  timbered  re- 
gions to  the  south  and  southeast,  as  well  as 
the  milder  winters,  undoubtedly  offer  more 
favorable  hibernating  conditions,  and  we 
believe  that  there  is  an  instinctive  move- 


Danais  archipi 

than  to  the  more  erratic  and  irregular  in- 
sect-flights alluded  to. 

The  same  laws  which  govern  the  move- 
ments of  the  Rocky  Mountain  Locust  and 
cause  it  to  move  southward  and  southeast- 
ward during  the  latter  portion  of  the  grow- 
ing season,  and  its  issue  to  return  in  the 
opposite  direction  in  spring  and  early 
summer,  seem  also  to  govern  some  of  our 
more  widely  distributed  butterflies.  Num- 
erous accounts  of  the  flight  in  swarms  of 
the  common  Milk-weed  butterfly  {Danais 
archippus^  have  been  published,  and,  after 
collecting  all  accounts  that  we  have  been 
able  to  during  the  last  ten  years,  of  the 
movements  of  this  butterfly  in  the  Missis- 
sippi valley,  the  fact  becomes  apparent 
that    there    is    an    instinctive    movement 


;s  (after  Riley). 

ment  toward  these  more  favorable  regions — 

a  movement  quite  independent  of  the  fact 

that  the  prevailing  winds  in  late  summer 

and  autumn  aid  it. 

This  belief  is  confirmed  by  the  fact  that 

during   the  winter  vast    swarms    of   these 

butterflies    are    seen    congregating   in   the 

Southern  States.     Mr.  R.  Thaxter  of  New- 

tonville,  Mass.,  gives,  in  a  recent  number  of 

the   Canadian  Entomologist^  an    interesting 

account  of  their  thus  congregating  in  Ap- 

alachicola     in    Florida,     in    pine    groves. 

He  says  : 

"The  trees  were  literally  festooned  with  but- 
terflies within  an  area  of  about  an  acre,  and  they 
were  clustered  so  thickly  that  the  trees  seemed  to 
be  covered  with  dead  leaves;  fig.  35 .  will  ena- 
ble the  reader  to  form  some  idea  of  their  appear- 
ance thus  grouped.  Upon  shaking  some  of  th- 
trees  a  cloud  of  butterflies  flew  off,  and  the  flape 
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ping  of  their  wings  was  distinctly  audible.  They 
hung  in  rows  (often  double)  on  the  lower  dead 
branches,  and  in  bunches  on  the  needles.  I  find 
by  my  note  book  that  visiting  the  flock  towards 
evening,  it  was  receiving  additions  every  moment. 
I  caught  a  net  full  off  a  bunch  of  dead  needles, 
and.  walking  awa)^  to  some  distance  and  letting 
them  go,  all  but  three  returned  to  the  flock.  The 
question  as  to  where  they  came  from  seems  a  very 
interesting  one.  I  was  told  by  Dr.  A.  W.  Chap- 
man that  there  was  hardly  milk-weed  enough  in 
all  Florida  to  produce  one  of  these  flocks,  which 
doubtless  do  not  confine  themselves  to  Apalachi- 
cola.  During  my  visit  I  found  ttvo  more  flocks 
not  far  from  the  first,  but  neither  of  these  was  as 
large.  I  should  mention  that  I  often  observed 
examples  among  them  ?'«  coitu." 

The  inference  is  legitimate  from  facts 
like  this  that  the  pine  forests  of  the  more 
southern  States  offer  the  most  favorable 
hibernating  quarters  for  this  butterfly,  not- 
withstanding the  milk-weeds  are  scarce 
throughout  that  country  compared  with 
what  they  are  in  the  more  northern  States. 
Under  the  most  favorable  conditions  there 
is  little  doubt  that  the  larger  proportion  of 

[Fig.  35.] 


Clustering  of  Danais  archippl-.s  (after  Tha.\ter). 

the  individuals  comprising  such  swarms 
perish  before  spring.  The  few  pregnant 
females  that  survive  may  be  seen,  faded 
and  often  tattered, 'flying  swiftly  in  the 
spring  in  a  northward  or  northwestward 
direction  over  the  prairie  region  of  Texas, 
Indian  Territory,  Kansas,  etc.,  supplying 
the  milk-weeds  here  and  there  with  eggs. 
A  fresh  generation  is  produced  in  less  than 
a  month,  and  these  extend  still  further 
north,  until  we  find  the  species  late  in 
summer  away  up  in  the  Saskatchewan 
country.  In  an  article  in  the  Scientific 
American  for  April  6,  1878,  in  which  these 


views  were   put  forth,  we  concluded  with 

the  following  paragraph  : 

"We  can  thus  understand  how  there  are  two, 
three,  or  more  broods  in  southerly  regions,  but 
only  one  toward  British  America.  The  excep- 
tional flights  noticed  in  the  spring,  and  which,  so 
far  as  recorded,  take  place  quite  early  and  in  the 
same  southerly  direction,  find  a  similar  explana- 
tion. They  may  be  looked  upon  as  continuations 
of  the  autumn  flights.  Hibernating  in  the  tem- 
perate belt,  the  butterflies  are  awakened  and 
aroused  upon  the  advent  of  spring,  to  find  the 
milk-weeds  not  yet  started,  and  they  instinctively 
pass  to  more  southern  regions,  where  spring  is 
more  advanced.  In  short,  these  migrations  find 
their  readiest  explanation  in  the  instinct  of  the 
species  to  lengthen  the  breeding  season  and  to 
extend  its  range  ;  and  the  prevailing  winds  at 
particular  seasons  are  of  a  character  to  assist  it. 
There  is  a  southward  migration  late  in  the  grow- 
ing season  in  congregated  masses,  and  a  north- 
ward dispersion  early  in  the  season  through 
isolated  individuals.  It  is  a  notable  fact  that  the 
two  butterflies  which  most  display  this  instinct, 
namely,  the  species  in  question  and  the  '  Painted 
\3.dy  {Cynthia  cardiii),  have  the  widest  range  of 
known  species.  The  last  is  cosmopolitan,  occur- 
ring in  all  quarters  of  the  globe  ;  while  our  Ar- 
chippus,  originally  confined  to  America,  though 
ranging  from  Canada  to  Bolivia,  appears  to  be 
following  the  milk-weeds  wherever  these  are, 
through  chance  or  purpose,  introduced.  It  has 
lately  sprea;!  over  some  of  the  islands  of  the 
Pacific,  to  Queensland  and  New  Guinea,  and 
over  the  Azores  to  Europe,  such  a  spread  neces- 
sarily indicating  great  power  of  long-sustained 
flight,  since  the  milk-weeds  are  not  plants  of  com- 
mercial value,  and  it  is  highly  improbable  that 
the  species  has  been  carried  in  any  of  the  pre- 
paratory states  on  ships." 

What  is  true  of  the  Archippus  butterfly 
is  largely  true  also  of  the  large  yellow  but- 
terfly, Calidryas  eubule,  which  has  a  very 
wide  range,  and  the  larva  of  which  feeds 
on  different  species  of  Cassia.  Careful 
observers  in  the  Southern  States  have  in- 
sisted that  this  butterfly  invariably  moves 
to  the  south  or  southeast  in  the  Fall  of  the 
year  and  just  as  invariably  in  the  opposite 
direction  in  the  spring.  So  marked  is  this 
in  the  case  of  eubule  that  day  after  day  the 
insects  may  be  seen  flying  by  in  a  bee-line 
which  they  pursue  so  persistently  that, 
rather  than  deviate  to  the  right  or  left  of  a 
building  or  other  intervening  obstacle,  they 
always  pass  over  it  though  the  flight  is  or- 
dinarily quite  low. 


The  regular  meetings  of  the  Cambridge 
Entomological  Club  for  the  next  three 
months  are  fixed  on  April  9,  May  14  and 
June  II.  The  Club  meets  at  19  Follen  St., 
Cambridge,  Mass.,  at  7.45  p.  m. 
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FUNGUS  DISEASES  OP  INSECTS. 

Prof.  Elias  Metschnikoff  gives,  in  the 
Zoologischer  Anzeiger,  No.  47,  p.  44-47,  a 
short  abstract  of  his  investigations  on  the 
fungus  diseases  of  insects  during  the  year 
1878,  together  with  some  more  recent  ob- 
servations on  the  practical  application  of 
parasitic  fungi  for  the  destruction  of  in- 
jurious species.  The  original  contribution 
is  in  the  Russian  language,  "  On  the  dis- 
eases of  the  larva  of  the  Grain-beetle." 
(Odessa,  1878.)  This  beetle  is  a  Lamel- 
licorn,  {Atiisoplia  austriaca)  which,  with 
several  allied  species  of  the  same  genus, 
is  most  injurious  to  wheat  and  other  grains 
in  Southern  Russia.  Prof.  M.  found 
that  the  Anisoplia-\a.rwa.  which  lives  in  the 
ground  is  subject  to  several  diseases,  one 
which  he  calls  the  "green  muscardine," 
being  produced  by  a  parasitic  fungus 
{Isaria  destructor).  The  same  fungus  was 
also  found  to  so  greatly  infest  another 
beetle,  Cleonus ptinctive?i(ris,  which  is  very 
injurious  to  beets,  that  in  the  month  of 
August,  when  the  disease  had  not  yet  dis- 
appeared, about  40  per  cent,  of  the  pro- 
geny of  the  beetle  was  destroyed.  Of  the 
experiments  made  to  infest  the  Anisoplia- 
larvae  with  the  spores  of  the  Isaria  several 
were  successful,  but  in  some  cases  the  larvae 
remained  healthy  for  a  long  time.  The 
same  experiments  made  to  infest  the 
Cleotius-Xzxvx.  were  eminently  successful. 
Of  90  larvae  which  for  a  short  time  were 
brought  in  contact  with  the  spores.  62  died 
from  muscardine  within  i  2  days.  '  On  the 
imago  of  the  Cleoiius  the  muscardine  acts 
somewhat  more  slowly  but  just  as  surely. 
Of  58  beetles  which  he  infected  when  fresh 
from  the  pupa,  52  died  from  muscardine 
within  15  days.  From  these  and  other 
experiments  Prof.  M.  concludes  that  Isaria 
destructor  produces  an  epizootic  disease 
on  the  insects  mentioned,  and  believes  it 
possible  to  produce  this  disease  by  sowing 
the  spores.  But  in  order  to  do  this  it  be- 
comes necessary  to  cultivate  a  quantity  of 
the  spores.  This  was  easily  done  by  bury- 
ing insects  that  had  died  from  muscardine 
in  wet  sand  and  keeping  them  there  for  a  few 


weeks,  when  a  rich  mycelium  was  found  to 
be  developed.  It  proved  much  more 
difficult  to  cultivate  the  spores  in  organic 
fluid,  but  finally  it  was  found  that  when 
beer  mash  is  kept  boiling  for  some  time, 
and,  when  cooled,  spores  are  sown  on  the 
fluid,  a  rich  mycelium  is  developed  on  the 
surface  as  well  as  within  the  fluid.  "  The 
data  here  given,"  Prof.  M.  concludes,  "are 
based  upon  the  principles  of  the  more 
recent  mycology,  especially  on  the  classic 
works  of  deBary  on  insecticide  fungi,  while 
Hagen  relies  for  his  proposed  method  on 
the  older  ideas  of  Bail,  according  to  whom 
the  parasitic  fungi  are  in  genetic  relation- 
ship with  the  yeast-fungus,  moulds  and 
Saprolegnice.  It  is  on  this  last  supposition 
that  Prof.  Hagen  thinks  it  possible  that 
the  yeast-fungus  when  applied  to  insects 
can  penetrate  within  the  body,  live  there 
parasitically  as  Empusa,  and  finally  cause 
the  death  of  the  host.  So  long,  however,  as 
the  scientific  basis  of  this  theory  is  not  more 
firmly  established,  a  practical  application  of 
the  same  is  simply  out  of  the  question." 


There  are  over  200,000  species  of  insects 
in  this  country,  many  of  them  useful  as  para- 
sites and  many  injurious.  Many  injurious 
insects  can  be  held  in  check  by  a  concert  of 
action.  The  curculio  has  been  whipped 
and  the  coddling  moth  has  been  held  in 
check  by  a  concert  of  action.  If  the  exec- 
utive committee  of  our  society  would  offer 
a  premium  of  $50  or  $100  to  that  township 
or  neighborhood  that  will  bandage  and 
perfectly  protect  the  trees  in  the  largest 
area,  it  will  be  a  great  credit  to  the  society, 
and  will  be  the  means  of  doing  great  good, 
and  as  Entomologist  of  the  society  I  re- 
commend it. — Prof.  A.  J.  Cook,  before  the 

Michigan  Pomological  Society. 
-^—^ 

Messrs.  List  &  Franke,  booksellers, 
Leipzig,  Germany,  offer  for  sale  the  rich 
entomological  library  of  the  eminent  dip- 
terist,  Prof.  Loew,  who  died  a  year  ago. 

■ ^  -*■ 

Among  European  entomologists  few  were 
better  known  in  this  country  than  Dr.  Jean- 
Baptiste  Alphonse  Dechauffour  de  Bois- 
duval,  who  died  last  December,  in  his 
seventy-ninth  year. 
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In  the  report  of  the  U.  S.  Entomological 
Commission  concerning  their  efforts  to 
discover  a  method  for  destroying  the  worm 
or  caterpillar  which  is  so  destructive  of 
growing  cotton  plants,  there  is  high  credit 
given  to  a  product  which  is  now  being  de- 
veloped by  enterprising  Californians  in  the 
San  Joaquin  valley.  We  refer  to  the  Cali- 
fornia-grown Dalmatian  insect  powder,  or 
"Buhach,"  as  it  is  styled  by  Mr.  Milco,  of 
Stockton,  who  brought  the  plant  from  his 
native  country.  *  *  * 

This  report  of  Prof.  Riley  will  doubtless 
aid  in  developing  the  enterprise  which ^ 
Messrs.  Milco,  Peters  and  Paulsell  now 
have  in  hand,  and  we  trust  it  may  be  fully 
successful  and  profitable  to  its  projectors. 
It  bids  fair  ere  long  to  shut  off  the  impor- 
tation of  foreign  insect  powders,  and  this 
will  gain  for  it  the  sympathy  of  all  lovers 
of  home  industry. — Pacific  Rural  Press. 


Regular  meetings  of  the  Entomological 
Section  of  the  Boston  Society  of  Natural 
History  are  announced  for  April  28  and 
May  26. 

On  the  transmission  of  Insects 
THROUGH  THE  U.  S.  Mails. — Entomolo- 
gists  have  suffered  .much  annoyance  ■  and 
loss  through  the  action  of  postmasters  who 
have  refused  to  allow  insects  to  pass  through 
the  mails.  A  very  vexatious  circumstJ^nce 
of  this  kind  which  occurred  recently,  de- 
termined me  to  ascertain  what  the  laws 
were  respecting  this  matter  ;  and,  if  neces- 
sary, to.  urge  that  some  change  be  made  so 
that  specimens  of  insects  could  be  trans- 
mitted in  this  manner,  provided  they  were 
so  packed  that  no  injury  could  result  to 
other  mail  matter,  or  to  the  person  of  any 
one  engaged  in  the  postal  service.  The 
result  of  a  subsequent  study  of  the  postal 
laws  and  of  an  interview  with  the  Postmas- 
ter-General may  be  of  interest  to  those 
readers  of  the  American  Entomologist 
who,  like  the  writer,  have  submitted  to  hav- 
ing highly  prized  property  destroyed  by 
postmasters. 

There  is  nothing  whatever  in  the  postal 
laws  that  declares  dead  insects  unmailable. 


Section  222  of  the  Postal  Laws  and  Regu- 
lations, ed.  1879,  expressly  states  that  it  is 
live  insects  that  are  unmailable.  Neither 
is  there  any  reason  why  pinned  specimens 
should  not  lie  mailable.  Section  223  [l.c], 
which  prescribes  how  sharp-pointed  instru- 
ments are  to  be  secured  so  as  not  to  injure 
the  mails,  indicates  a  mode  of  packing  al- 
most identical  with  that  commonly  prac- 
ticed by  entomologists.  Hence  there  is  no 
reason  why  entomological  specimens  should 
be  excluded  from  the  mails,  provided  they 
are  securely  packed  and  are  not  alive. 

As  to  living  specimens,  the  Post  Office 
authorities  are  unwilling  to  change  the  law 
so  as  to  admit  them  to  the  mails  as  "fourth- 
class  matter,"  fearing  that  such  a  change 
would  result  in  the  admission  of  very  ob- 
jectionable creatures.  It  therefore  only 
remains  for  those  who  desire  to  send  living 
insects  by  mail  to  seal  the  package  contain- 
ing them,  and  to  pay  postage  upon  it  at  letter 
rates.  The  following  law  protects  such 
packages : 

"Sec.  434  [l.  C.J.  First-class  matter  not  to  be 
held  unmailable  on  mere  suspicion.- — Postmasters 
are  specially  warned  that  they  have  no  right  to 
detain  first-class  matter  upon  the  mere  suspicion 
that  it  contains  articles  forbidden  to  be  sent  in 
the  mails.  Neither  will  they,  under  any  circum- 
stances, be  justified  in  breaking  the  seal  of  any 
letter  or  package  to  ascertain  whether  or  not  un- 
mailable matter  is  inclosed." 

—J.  H   C,  Washington,  D.  C. 

The  Cambridge  Entomological  Club  at 
its  recent  annual  meeting  re-elected  Mr. 
Burgess  as  President ;  Mr.  B.  Pickman 
Mann  Secretary,  Treasurer  and  Editor  of 
Psyche.  The  Club  consists  now  of  16  resi- 
dent and  56  non-resident  members. 
^-  -♦ 

Bran  seems  to  be  a  popular  remedy  just 
now  in  England  for  slugs,  which  are  said 
to  be  fond  of  it,  being  attracted  from  all  di- 
rections to  it.  It  is  placed  among  the  plants 
in  the  evening,  on  pieces  of  slate,  and  these 
traps  subsequently  emptied  with  the  slugs 
into  a  vessel  of  salt  and  water 


The  Entomological  Section  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia 
will  hold  regular  meetings  on  April  9th, 
May  14th  and  June  nth,  in  the  building  of 
the  Academy. 
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On  Our  Table. 


Practical  Floriculture  ;  a  Guide  to  the  successful  cultivation 
of  Florists'  Plants,  for  the  Amateur  and  Professional  Florist. 
By  Peter  Henderson.  Third  edition.  Greatly  enlarged. 
12mo.  pp.  311.  72  illustrations.  New  York,  1879.  Orange 
Judd  Co.  This  third  edition  of  an  inestimably  useful  work 
has  grown  out  of  "  hundreds  of  questions  which  have  sug- 
gested themselves  to  those  already  in  possession  of  the  first 
and  second  eduions."  It  is  replete  with  information  of  value, 
especially  to  the  novice  and  the  amateur ;  and  no  flower  lover 
who  owns  a  garden,  or  a  window-garden,  should  be  without  it. 

The  Chinch-bug  ;  its  history,  characters  and  habits,  and  the 
means  of  destroying  it  or  counteracting  its  injuries.  P.ulletin 
No.  5,  U.  S.  Entomological  Commision.  By  Cyrus  Thomas, 
Ph.  D.  This  is  an  exhaustive  account  of  an  insect  which, 
taken  all  in  all,  is  perhaps  the  most  serious  pest  which  the 
grain-grower  has  to  contend  with.  While  giving  accurate  in- 
formation as  to  the  insect's  habits,  natural  history  and  enemies, 
it  is,  like  the  other  publications  of  the  Commission,  chiefly  de- 
voted to  the  practical  question  of  how  to  control  the  enemy. 
Written  for  the  farmer,  with  all  necessary  illustrations,  its 
wide  circulation  can  not  fail  to  be  productive  of  good. 

The  Entomological  Libraries  of  the  United  States.  By 
Samuel  Hubbard  Scudder.  8vo.  pp.  6.  (Republished  from 
Bull,  of  Library  of  Harvard  University.)  Cambridge,  Mass., 
1880.     From  the  Author. 

Some  of  the  Insects  that  frequent  the  Orchard  and  Garden. 
By  Rev.  T.  W.  Fyles.  8vo.  pp.13.  Illustrated.  (Reprinted 
from  4th  Rep.  of  the  Montreal  Hort.  Soc.)  Montreal,  1879. 
From  the  Author. 

The  Food  of  Birds.  (The  Thrush  Family.)  By  S.  A. 
Forbes.  8vo.  pp.  58.  (From  Trans.  111.  State  Hort.  Soc. 
Vol.  XIII.     1879.)     From  the  Author. 

An  Historical  Sketch  of  Henry's  Contribution  to  the 
Electro-magnetic  Telegraph,  with  an  Account  of  the  Origin 
and  Development  of  Prof.  IVIorse's  Invention.  By  William 
B.  Taylor.  8vo.  pp.  103.  (From  the  Smithsonian  Report 
for  1878.)     Washington,  1879.     From  the  Author. 

Etude  sur  les  Especes  de  la  Tribu  des  Feronides  qui  se  ren- 
contrent  en  Belgique.  Par  A.  P.  de  Borre.  8vo.  pp.  46. 
(Ext.  des  Annales  de  la  Societe  Ent.  de  Belgique.)  Nov.  1878. 
From  the  Author. 

Quelque  conseils  aux  Chasseurs  d'Insectes.  Par  A.  Preud- 
homme  de  Borre.  8vo.  pp.7.  (Ext.  des  Comptes-rendus  de 
la  Soc.  Ent.  de  Belgique.  Seance  du  2  Novembre,  1878.) 
From  the  Author. 

Sur  I'oeuf  et  la  jeune  larve  d'une  espece  de  Cyphocrania. 
Par  A.  Preudhomme  de  Borre.  8vo.  pp.  i.  (Ext.  des 
Comptes-rendus  de  la  Soc.  Ept.  de  Belgique.  Seance  du  'X 
Novembre,  1878.)     From  the  Author. 

Note  sur  des  Difformites  observees  chez  V Abax ovalis  et  le 
Geotrupes  syh'aticus.  Par  A.  P.  de  Borre.  8vo.  pp.  3. 
(Extr.  des  Comptes-rendus  de  la  Soc.  Ent.  de  Belgique. 
Seance  du  7  Decembre,  1878.)     From  the  Author. 

Annual  Report  of  the  North  Carolina  Agricultural  Experi- 
ment Station,  for  1879.  By  Albert  R.  Ledoux,  A.  M.,  Ph.  D. 
8vo.     pp.  198.     Raleigh,  N.  C,  1879.     From  the  Author. 

Description  of  some  minute  Hymenopterous  Insects.  By 
J.  O.  Westwood,  M.  A.,  F.  L.  S.,  etc.  4to.  pp.  11.  1  plate. 
(Ext.  from  Trans.  Linnean  Soc.  of  London.  Second  series. 
Zoology,  Vol.  I.)     London,  Eng.,  1878.     From  the  Author. 

Observations  on  the  Uraniidae,  a  Family  of  Lepidopterous 
Insects,  with  a  Synopsis  of  the  Family  and  a  Monograph  of 
Coronidia,  one  of  the  Genera  of  which  it  is  composed.  By 
J.  O.  Westwood,  M.  A.,  F.  L.  S.,  etc.  4to,  pp.  .36.  4  plates. 
(Ext.  from  Trans.  Zool.  Soc.  Vol.  X.  Part  XII.)  London, 
Eng.,  1879.     From  the  Author. 

A  Decade  of  new  Cetoniidae.  By  J.  O.  Westwood,  M.  A., 
F.  L.  S.,  etc.  8vo.  pp.10.  2  plates.  (Ext.  from  Trans.  Ent. 
Soc,  1879.     Part  II.)     London,  Eng.     From  the  Author. 

Report  of  E.  W.  Hilgard,  Professor  of  Agriculture,  Uni- 
versity of  California.  (Supplement  to  the  Biennial  Report  of 
the  Board  of  Regents.)  8vo.  pp.  113.  Sacramento,  Cal., 
1879.     From  the  Author. 

Leeds  &  Co.'s  Plant  Catalogue  for  Spring  of  1880.  8vo. 
pp.  5(5.     Richmond,  Ind.     From  Leeds  &  Co. 

Sopra  Certi  Organi  di  Senso  nelle  Antenne  dei  Ditteri. 
Memoria  del  Dott.  Paolo  Mayer.  4to.  pp.12,  pi.  1.  (Reale 
Accademia  dei  Lincei.  Anno  1878-9.)  Roma,  1879.  From 
the  Author. 

Report  of  the  Curator  of  the  Southern  Illinois  Normal  Uni- 
versity, G.  H.  French.  8vo.  pp.  18.  (Ext.  from  the  Fifth 
Annual  Report  of  the  Prin^pal  to  the  Board  of  Trustees.) 
Carbondale,  111.,  1879.     From  the  Author. 


Ein  sechstes  Phytoptocecidium  von  Acercampestre.  Von 
Dr.  Fr.  Thomas.  8vo.  pp.  6.  (Abdruck  aus  der  Zeitschrift 
fiir  die  gesammten  Naturwissenschaften  Band.  LII.  1879. 
September-October-Heft.)     From  the  Author. 

De  la  Meilleure  Disposition  a  donner  aux  Caisses  et  Cartons 
des  Collections  d'Insectes.  Par  A.  P.  de  Borre.  8vo.  pp.4. 
(Ext.  des  Annales  de  la  Soc.  Ent.  de  Belgique.  Seance  du 
5  Avril,  1879.)     From  the  Author. 

Notice  sur  les  Especes  des  Tribus  des  Panageides,  des 
Loricerides,  des  Licinides,  des  Chlsenides  et  des  Broscides,  qui 
se  rencontrent  en  Belgique.  Par  A.  Preudhomme  de  Borre. 
8vo.  pp.  27.  (Ext.  des  Comptes-rendus  de  la  Soc.  Ent.  de 
Belgique.     Seance  du  1  Juin,  1878.)     From  the  Author. 

"Production  and  Distribution  of  Cereals  of  the  United  States. 
By  J.  R.  Dodge.  8vo.  pp.  14.  (Ext.  from  Report  of  Joseph 
Nimmo,  jr.,  chief  of  the  Bureau  of  Statistics  on  the  Internal 
Commerce  of  the  United  States.)  Washington,  Dec.  1,  1879. 
From  the  Author. 

Bulletin  de  la  Societe  Entomologique  Suisse.  Vol.  V,  No.  9. 
Schaffhausen,  Dec.  1879.     From  the  Editor. 

Le  Phylloxera.  Comites  d'etudes  et  de  vigilance.  Rapports 
et  Documents,  lie  Fascicule.  Paris.  Oct.  1879.  From  the 
Editor. 

Report  of  the  Board  of  Trustees  of  the  Maryland  Agricul- 
tural College.  8vo.  pp.  20.  Annapolis,  1880.  From  A. 
Grabowskii. 


Extracts  from  Correspondence. 

[We  shall  publish  in  this  Department  such  extracts  from  the 
letters  of  our  correspondents  as  contain  entomological  facts 
worthy  to  be  recorded,  on  account  either  of  their  scientific  or 
of  their  practical  importance.  We  hope  our  readers  will  con- 
tribute each  their  several  mites  towards  the  general  fund  ;  and 
in  case  they  are  not  perfectly  certain  of  the  names  of  the  in- 
sects, the  peculiarities  of  which  are  to  be  mentioned,  will  send 
specimens  along  in  order  that  each  species  may  be  duly 
identified.] 

Pyrethrum  for  House  Plants. — I  have  tried 
the  Pj-rethrum  powder  to  some  extent,  and  find 
it  a  perfect  remedy  for  the  green  Aphis  on  house 
plants.  We  have  dusted  our  plants  only  twice 
this  winter  and  there  is  not  an  Aphis  nor  a  scale, 
nor  a  Mealy-bug  to  be  seen,  either  in  the  house 
or  in  the  pit.  Our  plants  never  were  so  thrifty 
and  beautiful.  We  have,  however,  had  an  ex- 
ceptionally mild  and  sunn}'  winter. — Marj'  E. 
Murtfeldt. 

Green  varieties  in  the  genus  Argynnis.— I 
have  been  very  much  interested  in  Edwards's 
Butterflies  of  North  America,  especially  with 
reference  to  the  fact  that  three  species  of  the 
genus  Argynnis  there  figured  have  always  green 
females.  Now  in  the  New  Forest,  I  find  that  a 
fair  percentage  of  females  of  Argyniiis  paphia 
are  green,  and  it  appears  to  me  that  in  this 
wild  district  we  have  an  archaic  coloration  of 
tliis  species  ;  for  I  am  told  that  rarel)',  if  ever,  in 
other  parts  of  England  is  such  a  variety  seen.  I 
took  twenty-two  specimens  of  this  variety  in 
August  last,  after  great  labor,  as  the  Forest  was 
a  complete  bog,  owing  to  our  wet  season. — 
J.  Jenner  Weir,  London,  Eng. 

Influence  of  Winds  on  Aletia. — I  discover 
your  leaning  towards  the  theory  that,  in  this 
latitude  the  Aletia  hibernates,  and  that  the  ad- 
vent of  it  on  the  summer's  cotton  growth  is  from 
the  hibernated  moth  of  the  vicinage. 

I  have  heretofore  expressed  both  to  yourself 
and  to  Prof.  Comstock  the  result  of  my  observa- 
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tions,  to  the  effecl  that  a  dry  season,  that  is,  one 
not  too  wet  for  cotton,  ma)^  be  followed  by  the 
caterpillar,  in  this  latitude,  in  such  numbers  as  to 
do  great  injury  to  the  crop  ;  and  that  a  wet  sea- 
son, that  is,  one  in  which  the  rain-fall  lessens  the 
maturity  of  the  fruit,  may  not  be  followed  by  the 
caterpillar  in  sufficient  numbers  to  injure  the  crop. 

I  desire  to  direct  afresh  your  observation  to  the 
influence  of  the  winds  on  the  Aletia.  For  some 
years  past  this  has  been  my  own  observation  on 
that  subject,  viz.  : 

(i)  At  any  season  of  the  year  the  prevalence  of 
S.  East  winds  for  two  or  three  days  consecu- 
tively, regardless  of  wet  or  dry  weather,  will  be 
followed  in  fifteen  to  twenty  days  after  the  pre- 
valence stated  of  those  winds,  by  the  moth  of  the 
Aletia  in  large  numbers. 

(2)  If  the  winds  prevail  from  any  other  course 
than  E.  and  S.  of  East,  after  May  and  until  Octo- 
ber, we  do  not,  in  this  latitude,  find  the  caterpil- 
lar in  numbers  sufficient  to  injure  the  crop  of 
cotton. 

(3)  Last  year  (1879)  I  made  note  of  the  follow- 
ing facts  :  the  month  of  May  was  dry  in  this 
vicinity  ;  so  dry  that  corn  was  retarded  in  growth, 
and  ever)'where  unpromising  ;  E.  and  S.  East 
winds  prevailed;  ergo  (?)  early  in  June  the  cotton 
caterpillar  was  reported  in  large  numbers  in 
Montgomery  and  Dallas  counties  ! 

(4)  Early  in  June  the  winds  changed  their 
course  from  E.  and  S.  E.  to  S.  and  S.  West. 
The  caterpillars  present  did  no  harm  whatever, 
for  full  three  months. 

Now,  let  us  note  the  seasons  from  June  to  loth 
Sept.,  when  at  this  latter  date  the  caterpillars 
began  to  destroy  the  crops. 

The  season  from  June  to  15th  July  was  dry, 
and  the  winds  were  S.  and  S.  West. 

A  rainy  season  began  on  15th  July.  We  had 
daily  rains  until  19th  August.  The  winds  con- 
tinued to  come  from  S.  and  S.  West  all  the  rainy 
season.  The  caterpillars  did  no  harm  in  this 
rainy  season,  although  they  were  alarmingly 
present. 

The  rain  ceased  6  days  to  begin  again  on  25th 
August. 

The  winds  veered  on  25th  Aug.  or  about  that 
day,  from  S.  and  S.  West  to  E.  and  S.  East,  and 
by  loth  Sept.  all  the  foliage  had  been  stripped  from 
the  cotton  ! 

The  summary  of  these  facts  is  that  (i)  early  in 
June  after  a  dry  May,  distinguished  by  the  preva- 
lence of  E.  and  S.  East  winds,  the  caterpillar  ap- 
peared; (2)  the  caterpillar  did  not  then  eat  the  crop, 
and  contemporaneously  with  its  advent  the  winds 
changed  from  E.  and  S.  E.  to  S.  and  S.  West ; 
(3)  a  rainy  season  put  in  15th  July  and  was  ex- 
cessive until  19th  August,  and  the  winds  were  S. 
and  S.  West,  and  the  caterpillar  though  present 
did  no  work  ;  (4)  the  rains  began  again  25th  Aug.  I 


and  the  winds  were  then,  for  the  first  time  since 
May,  E.  and  S.  East,  and  by  loth  Sept.  the  cater- 
pillar had  destroyed  the  crop. 

There  were  two  seasons  of  E.  and  S.  East  winds 
only,  one  in  May  followed  by  the  caterpillar,  an- 
other from  25th  Aug.  to  10th  Sept.  followed  by 
the  caterpillar. 

The  caterpillar  was  present  from  June  until 
25th  August  but  did  no  work,  and  in  that  time 
the  winds  were  S.  and  S.  West. 

What  effect  has  the  course  of  the  winds  on  the 
character  of  the  growth  of  the  cotton  plant?  and 
what  character  of  growth  in  the  cotton  plant  is 
favorable  or  unfavorable  to  the  sustenance  of 
the  caterpillar? 

M}'  observation  is,  the  prevalence  of  E.  and  S. 
E.  winds  is  followed  by  a  rich,  juicy,  sappy, 
heavy  foliage,  never  that  which  precedes  a  heavy 
fruitage  of  blooms  and  bolls  ;  and  that  the  pre- 
valence of  S.  and  S.  W.  winds  is  followed  by 
small,  pale-green,  shaip-pointed  foliage,  favorable 
to  heavy  fruitage  of  blooms  and  bolls. 

I  have  also  noted  that  the  caterpillar  destroys 
the  rich  foliage  much  more  greedily  than  he  does 
the  hard  pale-green  foliage. 

It  is  a  common  remark  that  a  "worm)'earis 
never  a  cotton  year,  even  if  the  worm  did  not 
destroy  the  crop." 

I  never  saw  a  good  yield  of  blooms  and  bolls 
with  the  winds  from  E.  and  S.  East. — J.  W.  Du- 
Bose,  Pike  Road,  Montgomery  Co.,  Ala. 

Mite  preying  on  Orange  scale. — In  Canadian 
Entomologist  No.  8,  Vol.  XI,  I  described  a  mite 
under  the  name  Acarus  glovei-ii,  and  thought  it 
probably  preyed  upon  the  eggs  of  a  scale  insect. 
This  winter  I  have  continued  my  investigations 
and  have  had  the  pleasure  of  studying  up  its  life 
history. 

The  mite  belongs  to  the  genus  Tyroglyphus. 
The   eggs,   between    two   and    three  hundred, 
are  laid   in  December  on   the   under   part  of  an 
orange  leaf,  generally  close  to  a  midrib  or  a  pri- 
mar)f  vein,  and  frequently  alongside  a  scale. 

The)^  are  elliptical,  of  a  reddish-3'ellow  color, 
nearly  twice  as  long  as  broad,  and  very  finely 
granulated.     Length  about  1-500  of  an  inch. 

From  the  middle  of  January  until  the  middle 
of  March,  there  hatches  a  six-legged  mite,  of 
a  bright  blood-red,  with  three  or  four  oval 
black  spots  on  hinder  part  of  abdomen,  and 
sparsely  covered  with  long  hairs,  six  of  these 
(two  anterior,  two  posterior,  and  two  lateral)  are 
much  longer  than  the  others. 

In  from  three  to  four  weeks  these  curl  up  their 
legs  and  form  a  sort  of  pupa,  which  in  a  few  days 
changes  into  an  eight-legged  mite,  having  nearly 
the  shape  as  before,  only  larger,  broader  and 
more  flattened,  with  two  short  hairs  protruding 
from  the  head  and  of  a  lighter  shade  of  red.  In 
these  stages  they  are  gre^rious,  all   living  hud- 
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died  together  close  to  midrib.  The  eight-legged 
mite  again  changes  its  skin  and  becomes  the 
active  little  mite  described  in  Canadian  Entomol- 
ogist. 

Scales,  on  the  same  leaf  with  these  mites,  are 
alwa)'S  empty,  proving  that  they  are  beneficial  to 
the  orange  grower. — Wm.  H.  Ashmead,  Jackson- 
ville, Fla. 

Habits  of  Gall-making  Plant-lice. — The  most 
astonishing  feature  of  my  recent  observations  on 
"Pemphigus  bursarius"  is,  that  the  first  "  pupi- 
fera"  come  back  to  the  tree  before  even  the  last 
"emigrants"  have  left  it,  and,  as  the  first  ones 
bearing  the  sexuated  young  enter  in  the  old  galls 
just  left  by  the  emigrants,  it  looks  as  if  some  of 
the  "  emigrants  "  instead  of  leaving  the  tree  re- 
mained in  it. — J.  Lichtenstein,  Montpellier, 
France. 

Answers  to  Correspondents. 


[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departments  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects    should  never  be 

ENCLOSED    LOOSEIN   THE    LETTER. 

Whenever  possible,  larvae  (i.  e.^  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  box — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Gouty  Gall  on  Blackberry  and  Raspberry 
Canes. — A  friend  has  referred  me  to  you  for  the 
name  (common  and  scientific)  of  the  insect  which 
stings  blackberry  canes  and  causes  them  to 
swell  and  die.  If  an  account  of  the  habits,  etc. 
of  this  insect  is  published  in  any  of  your  Re- 
ports, please  tell  me  how  or  on  what  terms  I  can 
get  the  number  desired. — P.  S.,  Vineland,  N.  J. 

We  are  troubled  with  an  insect  that  bids  fair  to 
destroy  our  canes  both  of  Blackberry  and  Rasp- 
berry more  especially  on  the  "  Early  Wilson  " 
Blackberry  and  the  Red  varieties  of  the  Rasp- 
berry. The  insects  deposit  their  eggs  from  six 
inches  to  a  foot  above  the  ground,  and  the  first 
indication  of  their  work  is  an  enlargement  of  the 
cane;  they  usually  select  the  largest  canes,  and 
they  remain  over  the  winter  above  the  enlarge- 
ment, where  they  can  be  found  very  readily  at 
this  time.  I  would  like  to  know  if  there  is  a 
practical  remedy?  I  have  been  watching  their 
work  for  a  number  of  years  and  find  they  are  on 
the  increase.  I  would  like  to  know  how  soon 
the  insect's  work  can  be  detected  and  how  long 
are  they  depositing  their  eggs? — T.  A.  C,  Anna, 
111. 

One  of  our  principal  revenues  here  is  derived 
from  raising  blackberries  ;  within  a  few  years, 
swells  have  appeared  on  the  canes  ;  and  are 
increasing  from  year  to  year,  threatening  to 
either  destroy  the  business,  or  make  it  very  un- 


profitable. We  are  alarmed  for  our  safety  and 
have  appointed  a  committee  (of  which  I  am  one) 
to  investigate  the  cause,  and  if  possible  to  find  a 
remedy;  I  appeal  to  j'ou,  hoping  you  will  be  so 
kind  as  to  give  us  the  necessary  information  by 
which  we  can  save  a  crop  upon  which  we  so 
much  depend.  Many  of  the  swells  this  year  are 
below  ground. — J.  W.,  Vineland,  N.  J. 

All  three  of  the  above  inquiries  refer  to  the 
same  insect  [Agrihis  rtificollis),  treated  of  and 
illustrated  in  another  part  of  this  number.  The 
larva  retires  into  the  pith  to  transform  in  April 
and  May,  and  the  canes  should  therefore  be  cut 
and  burned  before  the  month  of  April.  The 
beetles  should  be  looked  for  in  June  and  July 
when  the  females  are  laying  their  eggs,  and  are 
easily  seen  and  captured. 

Sowing  Cotton  Seeds  in  hot-beds  and 
transplanting  as  a  means  of  preventing  injury 
from  the  Cotton  Worm. —  Wm.  J.  W.,  Fort 
Magaia,  Youngstown,  N.  Y. — The  suggestion 
which  you  make  of  planting  cotton  seeds  in  hot 
beds'  during  the  winter  and  transplanting  the 
plants  thus  raised  when  spring  opens,  in  order  to 
gain  time  and  produce  a  crop  before  the  Cotton 
Worm  appears,  occurred  to  us  two  years  ago  on 
our  first  visit  to  the  South,  but,  upon  suggesting 
it  and  urging  it  to  experienced  planters,  they  in- 
variably replied  that  the  cotton  plant  forms  such 
a  long  tap-root  and  is  so  very  sensitive  to  re- 
moval or  transplanting,  that  it  will  be  impractica- 
ble to  do  as  we  do  in  the  more  northern  States 
with  young  sweet-potato  plants.  The  only  way 
in  which  cotton  plants  could  be  successfully 
transplanted  would  be  from  small  pots,  and»such 
mode  is  precluded  on  account  of  the  expense, 
thpugh  paper  bags,  it  seems  to  us,  might  in  many 
instances  be  successfully  used  for  this  purpose. 

Not  the  Cotton  Moth.— Z?.  B.  Woodbury,  Paris, 
Oxford  Co.,  Me. — The  moth  which  you  send  is 
not  the  Cotton  Moth,  but  something  quite  dis- 
tinct, known  to  entomologists  as  Tolype  velleda. 
Its  larva  feeds  on  Apple  and  sundry  other  trees. 

Moths  caught  in  Alabama  ;  Muscle-shaped 
Bark-louse  on  Apple  trees  South—/.  F.  Bailey, 
Marion,  Ala. — Your  specimens  were  duly  re- 
ceived. Of  the  moths  it  would  be  useless  to 
give  you  the  names,  as  they  were  not  numbered  ; 
none  of  them,  however,  were  Aletia,  but  there 
were  specimens  of  the  common  Northern  Army 
Worm  and  of  one  of  the  commonest  Cut-worm 
moths  {Agrotis ypsilon).  The  large  black  butter- 
fly is  Papilio p/iilenor,  the  larva  of  which  feeds  on 
Aristolochia.  You  are  right  in  the  determination 
of  Pieris  rapce.  The  large  bee  which  is  robbing 
the  honey  bees  of  their  scanty  stores  is  Bombus 
virginictis  ?  .  The  mussel-shaped  scales  on 
apple-twigs  from  the  orchard  of  Mr.  E.  A.  Heard 
are  the  dreaded  mussel-shaped  bark-louse  of  the 
Apple  {Mytilaspis pomicorticis  Riley).      We  have 
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not  before  received  them  from  so  far  south,  and 
would  recommend  Mr.  Heard  to  get  rid  of  the 
trees  that  are  already  dead,  severely  prune  the 
rest,  burn  the  prunings  and  then  apply  flax-seed 
oil  or  brush  the  trunk  and  twigs  over  rapidly  and 
lightly  with  kerosene.  If  carefully  done  this 
will  not  injure  the  trees  materially  and  will  be 
sure  death  to  the  scale-insects. 

The  Cedar  Beetle. — I  send  you  two  speci- 
mens of  an  insect  that  is  very  abundant  here  upon 
the  Arbor-vitae  and  Red  Cedar  trees,  eating  the 
bark  from  the  small  branches  and  twigs.  This 
insect  has  already  destro3'ed  a  large  number  of 
the  above  named  trees  in  this  part  of  the  country, 
and  still  continues  its  ravages.  Please  tell  me 
what  you  know  about  this  pest. — P.  B.  Fuisen, 
La  Grange,  Tex. 

The  small  beetle,  about  one-tenth  of  an  inch 
long,  with  dark  brown,  rough  wing-cases,  is  an 
old  and  well  known  pest  of  various  kinds  of  ever- 
green trees.  It  is  the  Hyliirgtis  dentatus  Say,  or, 
according  to  a  recent  revision  of  the  Scolytidie  of 
the  United  States  by  Dr.  J.  LeConte,  Phhvosiniis 
dentatus  Say.  It  belongs  to  a  very  destructive 
family  of  insects,  as  the  Scolytidir  are  mainly  bark- 
beetles  and  wood-borers,  and  instances  are  re- 
corded where  they  have  destroyed  extensive 
forests  in  a  few  years.  The  Toothed  Hylurgus, 
or  Cedar-bark  beetle,  has  long  been  known  to 
attack  the  Red  Cedar  {Juniperus  virgiiiiana)  and 
the  Arbor-vitae  {Thuja  occidetitalis),  and  it  no 
doubt  infests  other  closely  allied  species  of  the 
Coniferaj.  *  Harris  states  "that  the  female  bores 
a  cylindrical  passage  beneath  the  bark  of  the  Ce- 
dar, dropping  her  eggs  at  short  intervals  as  she 
goe^  along,  and  dies  at  the  end  of  her  burrow 
when  all  her  eggs  are  laid.  The  grubs  hatched 
from  these  proceed  in  feeding  nearly  at  right 
angles,  forming  on  each  side  numerous  parallel 
furrows,  smaller  than  the  central  tube  of  the  fe- 
male. They  complete  their  transformations  in 
October,  and  eat  their  way^  through  the  bark, 
which  will  then  be  seen  to  be  perforated  with 
thousands  of  little  round  holes,  through  which 
the  beetles  escape."  The  description  of  the 
habits  of  this  insect  as  given  by  Dr.  Harris  is 
applicable  to  several  other  species  of  Scoiytus, 
and  it  is  just  possible  that  the  one  he  describes  is 
not  the  F.  dentatus  ;  besides  he  says  nothing  of 
the  beetles  feeding  on  the  bark,  which  the  one 
under  consideration  evidently  does,  to  the  great  in- 
jury of  the  trees  it  infests.  We  hope  you  will  make 
further  observations  as  to  the  habits  of  this  insect, 
and  remove  the  bark  from  infested  trees,  both 
dead  and  dying,  and  see  to  what  extent  they  bore 
under  the  bark  ;  also  note  the  form  and  extent  of 
their  excavations. — A.  S.  F. 

Chrysalides  supposed  to  be  those  of  Aletia. 

— I  inclose  in  a  small  tin  box,  accompanying 
this  letter,  some  cocoons  ploughed  up  to-day  in 
my  cotton  field  here  where  there  were  Cotton 
worms  last  year,  which   resemble  the  plexus  of 


that  insect.  They  are  somewhat  bleached  by 
remaining  under  ground  so  long.  This  may  be 
considered  a  fair  test,  if  they  should  come  out  of 
their  cover.  If  none  of  them  bring  forth  the 
Cotton  miller  then  they  are  not  perpetuated  in 
that  form.  I  gathered  these  myself  by  following 
the  plow  a  few  rounds.  Please  acquaint  me  with 
the  result. — William  J.  Jones,  Virginia  Point, 
Tex. 

The  chrysalides  sent  by  our  correspondent  are 
not  those  of  Aletia  but  belong  to  other  species  of 
night-flying  moths,  one  the  parent  of  a  common 
Cut-worm  {Agrotis  iiwn/iis),  tlie  other  J'lvdcnia 
lincatclla  Harvey,  the  parent  of  a  worm  that  is  quite 
commonly  found  in  cotton  fields. 

Apple-twig  borer. —  T.  ]'.  .)/.,  Dciiison,  Tex. 
— The  beetles  you  send,  boring  during  the  month 
of  February  in  the  twigs  of  your  apple  trees,  are 
the  common  Apple-twig  hox&i  {Amphicerus  bicau- 
datus)  of  which  you  will  find  an  account,  with 
figures,  on  pp.  50-51.  The  reasons  why  you 
failed  to  find  the  larvae  of  this  beetle  in  the  twigs 
are  also  given  there. 

Clover-weevil.— /r.  IV.  F.,  ]Vate>-uiIIe,  Ohio. 
— The  weevil  3'ou  refer  to  in  3'our  letter  of  Feb. 
16,  which  does  considerable  damage  to  clover  in* 
the  eastern  part  of  your  State,  hy  workin  in  the 
seed  and  reducing  it  to  a  mere  shell,  cannot  be 
the  Clover  Root-borer  {Hylesinus  t7-ifoiu')  of 
which  we  gave  an  account  in  our  Report  to  the 
Department  of  Agriculture,  because  this  latter 
confines  its  work  to  the  roots  and  to  the  stem 
immediately  above  the  ground.  Without  seeing 
specimens  it  is  impossible  for  us  to  say  anything 
definite  about  your  species,  as  there  are  several 
"weevils"  known  to  infest  clover  seeds.  We 
shall  be  glad  to  receive  specimens. 

Beetles  from  Northwest  Territory. — John  D. 
Evans,  Belleville,  Ontario. — The  Coleoptera  from 
Great  Northwest  Ter.,  near  Manitoba,  are  No.  i, 
Qicindela  montana  Lee.  No.  3,  Cie pn?purea,  var. 
Auduboni  Lee.  No.  4,  Cic purpurea,  green  variety. 
No.  7,  Cic  lepida  Dej.  No.  12,  Calosoma  obsole- 
tuin  Say.  No.  16,  Carabus  tiedatus  Fabr.  No. 
iS,  Calosoma  nioitiliatuni  Lee.  No.  20,  Platynus 
micans  M6n.  No.  22,  Platynus  molestus  Lee. 
No.  37,  Amara  jacobiiia  Lee.  No.  49,  Ainara 
fallax  Lee.  No.  54,  Amara  terrestris  Lee.  No. 
65,  Bembidium  impressum  Fabr.  No.  216,  Asida 
polita  Say.  No.  2.x^,Eleodes  opaca  Say.  No.  217, 
Eleodes  obsoletd  Say.  No.  211,  Eleodes  hirtilabris 
Say.  No.  214,  Eleodes  extricata  Say.  No.  213, 
Eleodes  tricostata  Say,  No.  lOi ,  Quedius  fulgidus 
Fabr.  No.  118,  Coccinella  ^-notata  Kirby.  No. 
132,  Aphodius  occidentalis  Horn.  No.  136,  Di- 
clielonycha  Backii  Kirby.  No.  150,  Corymbites 
morulus  Lee.  No.  160,  Fhotinus  borealis  Rand. 
No.  162,  Fhotinus  nigricans  Say.  No.  196,  Dis- 
onycha  collaris  Fabr.  No.  182,  Chtysomela  multi- 
punctata  Say.  No.  203,  Graptodera  — .  No.  230 
Cantharis  Nutalli  Say. — A.  S.  F. 
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\_Concluded  f7-om  p.  93.] 

The  Strawberry. 

Among  the  insect  enemies  of  the  Straw- 
berry, the  common  White  Grub  is  probably 
one  of  the  most  destructive.  It  is  the 
Lirva  of  tlie  May-beetle,  June-bug,  or  Dor- 

[Fig.  36.] 


Strawberry  Worm  : — i, Ventral  view  of  pupa  ;  2,  side  view 
of  same  ;  3,  enlarged  sketch  of  perfect  fly,  the  wings  on  one 
side  detached  ;  4,  larva  crawling,  natural  size ;  5,  perfect  fly, 
natural  size  ;  6,  larva  at  rest ;  7,  cocoon  ;  8,  enlarged  antenna, 
showing  joints  ;  9,  enlarged  egg  (after  Riley). 

bug — being  known  by  all  these  names  in 
different  parts  of  the  country.  There  are 
over  fifty  distinct  species  of  May-beetles 
found  in  this  country  north  of  Mexico,  but 
the  one  here  referred  to  is  our  most  com- 


mon brown  May-beetle,  the  Lachnosterna 
fiisca  of  Frohlich.  These  beetles  frequent 
meadows,  pastures  and  uncultivated  fields, 
for  the  purpose  of  depositing  their  eggs  in 
places  where  their  young  will  be  sure  of 
plenty  of  food,  and  not  likely  to  be  disturbed. 
The  young  grubs  as  soon  as  hatched  com- 
mence feeding  upon  the  roots  of  various 
plants,  those  of  the  Strawberry  and  different 
kinds  of  grasses  being  preferred  to  the 
weeds.  These  grubs  live  three  years  before 
passing  through  the  pupa  state  and  coming 
forth  as  beetles.  During  these  three  years 
of  constant  work  upon  the  roots  of  plants 
they  may  'do  much  damage  to  whatever 
kind  they  may  attack.  Their  injury  to 
Strawberry  plantations  results  mainly  from 
bad  management  and  the  failure  of  the 
grower  to  use  preventive  measures.  Good 
old  pasture  and  meadow  lands  are  fre- 
(piently  selected  for  Strawberry  plantations, 
and  sod  is  turned  over,  and  as  soon  as  suf- 
ficiently rotted,  the  plants  are  set  out.  In 
the  mean  time  the  grubs  that  were  already 
in  the  ground,  and  perhaps  of  various  ages 
from  a  few  weeks  to  a  year  or  two,  have 
been  fasting,  or  making  an  occasional  meal 
of  the  half-decayed  grass  roots.  Find- 
ing fresh  Strawberry  roots  thrust  before 
them,  they  commence  a  most  vigorous  at- 
tack upon  such  tender  food.  The  planter 
is  astonished  to  see  his  Strawberries  disap- 
pear, and  wonders  where  all  the  grubs 
could  have  come  from  in  so  short  a  time. 
Now  in  regions  where  the  White  Grub 
abounds  it  is  not  safe  to  set  out  Strawber- 
ries on  freshly  inverted  sod  ;  but  the  land 
should  be  cultivated  at  least  two  seasons 
in  some  crop  requiring  frequent  hoeing  and 
plowing,  before  using  it  for  this  purpose. 
Neither  should   the  Strawberry  plantation 
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remain  or  be  continued  on  the  same  piece 
of  land  for  more  than  two  or  three  years, 
if  what  is  called  the  matted  or  bed  system 
of  cultivation  is  pursued  ;  because  the 
parent  beetle  soon  learns  that  these  weedy, 
little-disturbed  plantations,  are  a  safe  place 
for  her  to  deposit  her  eggs. 

To  avoid  injury  to  Strawberry  planta- 
tions by  this  insect,  use  land  that  has  been 
occupied  at  least  two  years  in  some  hoed 
crop,  like  corn,  potatoes,  or  beans,  and 
then  set  out  a  new  one  on  fresh  land  as 
soon  as  the  old  plants  begin  to  fail. 

As  all  the  May-beetles  are  nocturnal  in 
habit  many  may  be  taken  by  using  tubs 
of  water  with  a  floating  light  in  the  center. 

[Fig.  37.] 


Strawberry  Leaf-roller:— a,  larva, natural  size  ;  3, head 
and  thoracic  joints  ;  d,  anal  joint  of  same  ;  f,  moth — enlarged 
(after  Riley). 

A  few  hundred  taken  every  evening  during 
the  first  few  weeks  of  summer  will  do 
something  toward  diminishing  the  number 
of  the  succeeding  generations  in  a  neigh- 
borhood, but  the  birds  and  domestic  fowls 
are  the  Strawberry  grower's  most  efficient 
helpers  in  the  way  of  destroying  May- 
beetles  and  White  Grubs. 

Among  the  various  other  kinds  of  insects 
injurious  to  the  Strawberry  there  is  perhaps 
none  more  destructive  than  that  known  as 
the  "  Strawberry  Worm."  This  pest  is  a 
small,  slender,  pale-green  worm  that  attacks 
the  leaves,  eating  large  holes  in  them. 
When  at  all  abundant  it  soon  destroys  the 
entire  foliage,  and  of  course  prevents  fur- 
ther growth  of  the  plants.  A  few  years 
ago  this  pest  almost  ruined  the  plants  in 
my  garden,  but  of  late  it  has  not  been  very 
abundant,  although  it  has  not  entirely  dis- 
appeared. This  Strawberry  Worm  is  the 
larva  of  a  small  black  fly  {Emphytus  niacii- 
latus  Norton,  Fig.  36,  3).  Dusting  the  leaves 
with  lime  would  probably  check  the  in- 
crease of  this  insect.  There  is  also  an- 
other worm  that  attacks  the  leaves  of  the 


Strawberry,  but  this  is  a  leaf-roller  and 
the  caterpillar  of  a  small,  handsome  moth 
{Anchylopera  fragarice  Walsh  and  Riley, 
Fig.  37).  I  have  not  observed  it  in  my 
grounds,  but  it  is  quite  abundant  in  the 
Western  states,  also  in  Canada,  where  it  is 
occasionally  very  destructive.  In  addition 
to  the  above  there  is  a  small  snout-beetle 
known  as  the  Strawberry  Crown-borer  (7)'- 
loderma  fragarice,  Riley,  Fig.  38),  that 
works  in  the  crowns  of  the  plants,  destroy- 
ing the  embryo  fruit  stalks  and  leaves. 
The  remedy  proposed  is  to  plow  up  the 
Strawberry  plantations  soon  after  gathering 
the  fruit  in  summer,  and  while  the  little 
grubs  are  still  in  the  crown  of  the  plants. 


Strawberry  Crown-borer: — a,  larva;  b^  beetle,  side  view; 
c,  do.  dorsal  view — enlarged  (after  Riley). 

Several  other  species  of  noxious  insects 
might  be  added  to  the  above  list  of  those 
injuring  the  small  fruits,  but  I  think  enough 
have  already  been  named  to  show  that  the 
berry  growers  do  not  find  the  business  quite 
so  profitable  or  free  from  annoyances  as 
many  persons  seem  to  imagine. 


EFFECTS  OF  COLD  APPLIED  TO  THE  CHRY- 
SALIDES OF  BUTTERFLIES. 

Mr.  Wm.  H.  Edwards  of  Coalburgh,  W. 
Va.,  has  recently  given  in  Psyche  a  detailed 
account  of  a  series  of  experiments,  made 
with  a  view  of  ascertaining  the  effects  of 
artificial  cold  brought  to  bear  on  the  chry- 
salides of  butterflies.  The  efi^ects  of  hiber- 
nation in  the  chrysalis  state  as  exemplified 
in  the  vernal  forms  of  double-brooded  or 
many-brooded  species  is  toward  reduction 
in  size  and  albinism  or  loss  of  color.  We 
proved  this  by  actually  breeding  the  ver- 
nalis  form  of  Pieris  protodice,  from  eggs 
laid  by  the  typical  summer  form  of  this 
last,  and  have  been  often  struck  with  the 
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same  fact  in  comparing  butterflies  from 
those  parts  of  British  North  America,  where 
the  species  may  be  presumed  to  be  mono- 
goneutic,  with  the  same  species  from  Mis- 
souri, where  it  is  digoneutic.  This  gen- 
eralization does  not  apply  to  species  that 
hibernate  in  the  imago  state,  though  even 
here  the  lower  mean  temperature  of  the 
sub-boreal  zone  lessens  the  average  size 
and  renders  the  colors  less  strong.  This 
is  not  noticeable  with  species  like  Daiiais 
archippus,  which,  we  believe,  annually  mi- 
grate to  such  sub-boreal  regions  from  more 
southern  points.  Mr.  Edwards's  experi- 
ments indicate  that  artificial  cold  on  the 
chrysalis  produces  in'  the  resulting  imago 
the  same  effect  that  cold  does  in  nature. 
We  quote  his  general  conclusions  : 

1.  Papilio  ajax.  The  longer  the  exposure 
under  a  low  temperature  the  more  decided  the 
change,  but  25  or  30  days  seem  quite  sufficient  in 
many  cases,  and  changes  have  been  produced  by 
exposure  for  20,  16  and  11  days  ;  no  changes  re- 
corded at  less  than  11  days  ;  while  exposure  at  8 
days  and  less  has  produced  no  effect  in  some 
cases  to  prolong  the  chrysalis  period. 

2.  The  longest  interval  between  pupation  and 
exposure  to  cold  when  any  change  has  resulted, 
has  been  3  days.  In  all  instances  beyond  that  no 
change  has  been  produced.  The  shortest  inter- 
val has  been  two  hours,  and  in  this  instance  the 
buttertly  was  changed  to  ivalshii,  which  is  a 
change  more  extreme  than  to  telamoiiides.  Most 
chrysalids  exposed  so  early  die  in  the  process, 
but  as  many  changes  have  been  effected  when  the 
age  of  the  chrysalis  at  exposure  has  been  from  12 
to  24  hours,  I  believe  that  to  be  the  most  satis- 
factor\-  period.  The  chrysalis  has  then  become 
hardened,  and  the  growth  of  the  organs  of  the 
pupa  probably  then  begins,  and  their  direction 
may  best  be  turned  by  the  cold  then  applied. 

3.  The  effect  of  the  cold  is  to  albinize  the 
butterfly,  the  black  area  being  constantly  reduced. 

4.  Cold  has  failed  to  change  the  shape  of  the 
wings,  its  influence  being  confined  to  coloration 
and  markings  ;  the  frontal  hairs  of  the  head  have 
also  been  changed  ;  and  the  sexes  are  equally 
susceptible. 

5.  Grapta  interrogation! s.  14  days'  exposure 
after  the  chrysalids  have  hardened,  has  been 
found  sufficient  to  produce  changes  ;  and  the 
females  were  most  susceptible  to  the  influence  of 
cold. 

6.  With  different  species  the  degree  of  temper- 
ature required  to  produce  the  most  decided  change 
varies.  I  have  succeeded  best  with  FJivciodes 
tharos,  at  40'^  F.  [4.4'  C.].  At  32°  F.  \o°  C]  have 
destroyed  many  Grapta  chrysalids,  but  this  may 
have  been  principally  because  the  chrysalis  was 
too  tender  when  exposed.  '  With  P.  ajax  32"  to 
40°  F.  [o'^  to  4.4°  C]  seems  a  proper  temperature. 

M}-  experiments  with  Ph.  tharos  are  given  in 
Can.  Entom.,  v.  IX,  p.  4,  and  p.  204-206.  Also 
in  Butterflies  of  N.  A.,  v.  II,  pt.  7.  In  the  former, 
a  complete  change  was  brought  .about,  and  ever}- 
butterfly  emerged  in  the  winter  form.     Temper- 


ature about  40"  F.  [4.4"  C],  and  continued  for 
7  days,  the  chrysalids  being  3,"  6,  g  hours  old 
when  exposed,  and  before  several  had  hardened. 
In  the  second  experiment  the  temperature  was 
about  32°  F.  [o'  C]  ;  the  chrysalids  were  10  min- 
utes to  g  hours  old,  and  the  exposure  was  about 
20  days.  It  was  found  that  the  butterflies  emerg- 
ing from  chrj-salids  which  had  been  from  i  to  g 
hours  old  were  completely  changed  ;  some  which 
had  been  from  30  to  60  minutes  old  were  not 
changed,  while  others  of  same  lot  were  greatly 
suffused.  I  concluded  that  with  this  species  it 
was  not  necessary  that  cold  should  be  applied 
after  the  chrysalids  had  hardened,  in  order  to 
change  the  form. 


THE  ROMANCE  OP  A  CATERPILLAR. 


BY    \VM.  C. 


Of  the  insect  tribes  the  most  directly 
useful  to  man  have  been  the  producers  of 
honey,  silk  and  cochineal.  The  importance 
of  the  Bee  to  the  ancients  will  be  realized 
when  we  consider  that  they  had  to  rely  on 
honey  alone  for  the  means  of  sweetening 
food.  Plato  and  Sophocles  were  honored 
by  being  called  respectively  the  "  Athenian 
Bee"  and  the  "Attic  Bee,"  in  allusion  to 
the  dulcet  style  of  their  writings.  The 
great  attraction  of  the  land  which  the 
Children  of  Israel  struggled  so  hard  to  at- 
tain, was  due  to  its  reputation  of  flowing 
with  milk  and  honey.  In  the  paradise 
imagined  by  Lucian,  honey  spouted  from 
some  of  the  fountains.  Sugar  was  then 
little  known,  except  as  one  of  the  rare  and 
curious  things  from  the  far  East,  and 
Strabo  probably  refers  to  it  in  a  descrip- 
tion of  certain  stones  that  had  the  color  of 
frankincense,  and  a  sweetness  greater  than 
that  of  figs  or  honey ;  they  were  obtained 
in  India.  Pliny  is  more  precise  ;  he  says, 
"  Arabia  produces  sugar,  but  that  of  India 
is  preferable.  It  is  a  kind  of  honey,  col- 
lected within  reeds — a  gum,  almost  white, 
brittle  to  the  teeth,  the  largest  (pieces)  of 
the  size  of  a  hazel-nut,  used  only  in  medi- 
cine." Let  us  imagine  for  a  moment  that 
sugar  should  become  equally  rare  at  the 
present  time.  Would  not  the  sweetness  of 
life  seem  to  have  departed  ?  In  the  region 
beyond  the  Ister,  according  to  the  story 
told  to  Herodotus,  the  land  was  so  com- 
pletely possessed  by  bees  that  travel  was 


*  Read  before  the  Linnean  Society  of  New  York,  January 
•i4th.  1880. 
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impeded.  But  even  if  favored  with  such  a 
source  of  supply,  we  would  find  the 
Thracian  honey  a  poor  substitute  for  the 
$80,000,000  worth  of  sugar  now  annually 
imported  into  the  United  States. 

The  dye  furnished  by  the  cochineal  in- 
sects has  also  had  and  passed  its  day  of 
high  importance.  The  splendor  of  the 
Tyrian  purple  lives  only  in  tradition,  but 
we  may  fairly  doubt  whether  it  surpassed 
the  best  cochineal  in  richness  of  tint.  The 
dark  ages  sadly  needed  bright  colors.  Few 
of  the  gifts  of  the  Western  continent  have 
been  of  more  service  to  mankind  than  the 
scarlet  and  crimson  juices  of  the  coccus; 
l)ut  now,  its  brightest  tints  seem  pale  beside 
the  sunset  glow  of  the  aniline  colors. 

The  Silkworm  still  retains  its  original 
importance,  and  is  at  present  the  most 
valuable  of  all  insects  to  mankind.  While 
no  substitute  for  silk  has  been  discovered, 
and  perhaps  none  will  ever  be,  a  prophecy 

[Fig.  39.] 


to  that  eltect  would  not  be  quite  safe. 
For  instance:  the  limit  of  change  in  the 
properties  of  glass  may  not  have  been 
reached  in  the  new  processes  of  hardening 
it ;  suppose  we  could  vulcanize  it,  as  we  do 
India-rubber;  how  long  would  it  be  before 
spun  glass  would  be  wound  upon  bobbins 
and  woven  in  looms  ? 

Whatever  rival  it  may  have  to  meet  in 
the  future,  silk  has  at  least  an  unbroken 
record  of  favor  throughout  the  whole  re- 
corded history  of  civilization.  •  Every- 
where it  is  associated  with  ideas  of  opulence 
and  luxury.  Its  bright  threads  are  inter- 
woven with  and  gleam  out  through  the  ro- 
mances of  every  age.  The  discovery  of 
the  uses  of  silk  must  have  been  made  at  a 
very  remote  period,  at  least  as  far  back  as 
the  era  of  the  Mediterranean  mythologies. 
The  Egyptians  attributed  the  invention  to 
Isis,  the  Greeks  to  Minerva,  the  Lydians 


to  Arachne.  The  ladies  last-named  had 
an  unhappy  quarrel.  Arachne  was  the 
daughter  of  a  dyer,  and  hence  had  a  good 
introduction  to  the  textile  arts  early  in 
life.  Especially  was  she  skilled  in  em- 
broidery, and  she  challenged  the  goddess 
of  wisdom  to  a  match  with  the  needle. 
Each  competitor  ])repared  a  show-jjiece  of 
her  handiwork.  The  fal)ric  made  by 
Arachne  was  certainly  very  elaborate,  for 
it  depicted  all  the  noted  love-scrapes  of 
Jupiter.  It  is  said  to  have  been  a  really 
admirable  piece  of  workmanship,  but  of 
course  that  of  the  goddess  was  pronounced 
the  better.  Poor  Arachne  committed  sui- 
cide, and  Minerva  changed  her  into  a 
spider,  so  that  she  might  always  be  pulling 
threads  and  weaving  webs  for  herself. 

It  is  generally  conceded   that   the  use  of 
silk  began  in  China.      Modern  and  ancient 
opinions  on  this  point  coincide.     The  fol- 
lowing extracts  give  Pliny's  notions;  they 
are  in   Holland's  (juaint  transla- 
^"^    tion:   "  The  first    i)eople    of    any 
knowledge    and   acquaintance  be 
the   Seres,   famous   for   the     fine 
silke  that  their  woods  doe  yield." 
*     *     *     *      "It    is    commonly 
said  that    in   the   island   of  Coos 
'"^  there   be  certain   silkeworms  en- 

I  _,Lndeied  of  flowers,  which  by  the  meanes 
of  raine-showers  are  beaten  down  and  fall 
from  the  cypres  tree,  terebinth,  oke  and 
ashe;  and  they  soon  after  doe  quicken  and 
take  life  by  the  vapor  arising  out  of  the 
earthe."  Nearly  all  the  allusions  to  silk  in 
Greek  and  Roman  literature  show  a  belief 
that  it  was  found  as  a  downy  substance — 
a  sort  of  wool — upon  trees;  there  are  also 
expressions  giving  the  idea  that  this  material 
was  spread  upon  trees  by  the  feet  of  in- 
sects. There  can  be  no  doubt  that  the 
early  silk-culturists  of  the  East  kept,  or 
rather,  left  the  larv^  on  the  trees  where 
they  first  found  them.  It  is  asserted  that 
the  Silkworm  is  still  to  be  found  living 
freely  on  the  mulberry  trees  in  the  vicinity 
of  Hangchow,  where  the  insect  is  known 
as  Tien  tse,  i.  e.,  the  Son  of  Heaven.  This 
is  supposed  by  the  Chinese  to  be  the  prim- 
ordial race  of  silkworms,  whence  the  do- 
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mestic  varieties  have  sprung;  it  deposits 
its  eggs  directly  on  the  branches  of  the 
trees.* 

There  is  a  very  well  known  Chinese 
legend  that  attributes  to  a  (]ueen  the  arts 
l)y  which  silk  lias  been  made  useful  to 
mankind.  If  she  had  lived  in  an  age  when 
inventors  took  out  patents,  she  might  have 
based  her  claims  for  originality  on  three 
points:  first,  collecting  the  insects  in  a 
place  prepared  for  them,  where  she  herself 
fed  them;  second,  reeling  the  fiber  from 
the  cocoons;  third,  making  garments  of 
silk.  These  claims  would  not  be  invali- 
dated by  the  fact  that  her  husband,  the 
emperor  Hoang  Ti,  suggested  the  experi- 
ments to  her  and  urged  the  attempt  for  the 
sake  of  the  happiness  of  his  ])eople.  He 
seems  to  have  thought  that  the  product  of 
the  Silkworm  could  be  utilized;  she  is 
credited  with  the  actual  performance.     Her 

[Fig.  40.] 


Mulberry  Silkworm  :  cocoon  (after  Riley). 

grateful  subjects  have  accorded  to  her  di- 
vine honors;  she  is  the  Goddess  of  Silk- 
worms. The  ceremonies  of  worshipping 
this  divinity,  whose  name  is  Si  ling  chi,  are 
performed  at  the  season  of  the  year  when 
the  eggs  of  the  Silkworm  are  hatched. 
Silk-culture  in  China  is  closely  inwoven 
with  religious  observances,  and  the  details 
are  given  with  minuteness  in  the  Book  of 
Rites  by  Confucius.  Authorities  differ 
enormously  in  fixing  the  date  of  Hoang  Ti's 
reign;  it  was  probably  not  less  than  1,800 
nor  more  than  2,600  years  before  the 
Christian  era.  He  was  the  third  emperor 
of  China;  another  of  the  monarchs  of  that 
country  has  a  high  place  in  their  pantheon 


^Le  Cocon  de  Soie  :  E.  Duseigneur — Kelber:  Paris,  1875. 


because  he  encouraged  the  cultivation  of 
the  mulberry  tree.  The  early  historic 
books  of  the  Chinese  describe  the  occu- 
pation of  different  provinces  successively, 
and,  in  connection  therewith,  mention  in- 
stances where,  in  different  localities,  the 
culture  of  the  mulberry  was  then  begun. 

tFig.  41. 


Mulberry  Silkworm  :  moth  (after  Riley). 

While  the  date  at  which  the  Silkworm 
first  became  useful  was  very  much  later  in 
Japan  than  in  China,  it  is  equally  shrouded 
by  the  mists  of  a  great  antiquity.  The 
legends  are  wholly  mythologic;  but  though 
none  of  them  have  an  historic  dignity  much 
above  folk-lore,  there  is  one  that  has  per- 
manently fixed  itself  in  the  Japanese  lan- 
guage by  conferring  technical  terms  on  the 
stages  of  the  silkworm's  growth. 

A  certain  king  of  India  had  many  wives 
and  a  considerable  family;  but  the  wife 
whom  he  loved  best  had  borne  him  no 
children.  At  last,  however,  she  announced 
to  him  that  she  was  about  to  become  a 
mother,  and  the  king  took  a  far  deeper  in- 
terest in  the  event  than  was  usual  with 
him  on  such  occasions.  He  hoped  to  have 
an  heir  that  would  at  a  future  day  worthily 
fill  the  throne.  Great  was  his  disappoint- 
ment when  the  midwives  brought  to  him  a 
daughter  instead  of  a  son.  He  made  a 
most  unfatherly  remark  about  the  baby; 
this  was  repeated  in  the  palace,  and  came 
to  the  ears  of  the  mother,  to  whose  illness 
it  gave  an  unhappy  turn,  so  that  the  king 
was  soon  called  upon  to  lament  her  loss. 
The  double  sorrow  and  remorse  for  his 
hasty  words  preyed  upon  the  heart  of  the 
king,  and  before  many  weeks  he  was  buried 
with  his  much-loved  consort. 

The  baby,  known  as  Youan  Thsan,  was 
left  in  charge  of  some  of  its  numerous 
stepmothers,    who,    very    naturally,    soon 
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found  that  it  was  in  the  way  of  their  am- 
bitious projects.  To  get  rid  of  the  in- 
fant, they  exposed  it  in  a  wilderness  where 
lions  resorted.  Presently  a  young  whelp 
approached  the  child  and  threatened  at- 
tack or  at  all  events  undue  familiarity. 
"Who  art  thou?"  asked  the  infant,  con- 
fronting her  enemy  boldly.  "  My  father  is 
the  king  of  beasts,"  replied  the  young  lion. 
"  But  my  father,"  haughtily  rejoined  Youan 
Thsan,  "was  the  king  of  men!"  Thereat 
the  whelp  was  abashed,  and  withdrew  to 
summon  the  older  lions;  in  his  absence  the 
child  escaped,  and  found  her  way  back  to 
the  palace. 

Then  the  stepmothers  took  Youan  Thsan 
to  a  valley  that  was  frequented  by  eagles, 
and  left  her  there.  Soon  one  of  these 
birds  seized  the  child  and  carried  it  to  the 
eyrie  in  a  lofty  tree.  As  soon  as  the  old 
bird  had  departed,  the  child  looked  around 
in  the  nest,  and  demanded  of  the  eaglets, 
"Who  are  you?"  They  answered,  "Our 
father  is  the  king  of  birds;  "  and  then 
Youan  Thsan  discomfited  them  with  such 
a  rejoinder  as  she  had  made  to  the  lion. 
Of  course,  after  that,  she  clambered  out  of 
the  nest  and  returned  to  the  palace  again. 
This  time  the  stepmothers  put  her  on  a 
desolate  island.  She  would  certainly  ha\-e 
perished  there  but  for  the  timely  arrival  of 
a  fisherman,  who  came  in  a  canoe.  He  at 
first  claimed  her  as  his  property,  since  he 
had  a  right  to  whatever  might  be  stranded 
on  the  island.  But  she  told  him  that  her 
father  was  the  king  of  kings  and  of  men; 
and  so,  the  fisherman  took  her  up  tenderly, 
gave  her  a  sail  in  his  canoe,  and  brought 
her  back  again  to  her  royal  home. 

"Really,  we  must  put  a  stop  to  these  ad- 
ventures," said  the  stepmothers,  and  they 
took  the  princess  out  and  buried  her  in  the 
courtyard  of  the  palace.  But  the  laborers 
who  performed  the  burial  were  touched 
with  compassion,  and  threw  the  sods  on  so 
lightly  that  the  child  found  room  to  breathe. 
That  night  an  earthquake  shook  the  palace, 
and  out  of  the  cloven  ground  Youan  Thsan 
stepped  forth  unharmed.  But  the  malice 
of  the  stepmothers  was  not  abated,  and 
ultimately  they  devised  a  successful  plan. 


They  put  the  infant  in  a  hollow  mulberry 
tree  and  launched  this  on  the  ocean.  After 
long  tossing  on  the  waves,  the  tree  with  its 
precious  freight  was  dashed  on  the  shores 
of  Japan.  The  unhappy  child,  exhausted 
by  exposure  and  shipwreck,  died  just  at 
the  moment  when  her  frail  bark  reached 
the  land.  But  a  pitying  heaven  looked 
down,  and  transformed -her  into  a  Silkworm 
that  fed  on  the  mulberry  tree.  Of  course, 
the  tree  took  root,  and  eventually  supported 
a  numerous  brood  of  silkworms.  To  this 
day  the  successive  molts  of  the  larva  are 
known  in  Japan  as  the  time  of  the  lion,  of 
the  eagle,  of  the  canoe,  and  of  the  court- 
yard. The  great  lion's  head  is  carried 
annually,  in  a  festival  procession,  through 
the  streets  of  Yedo. 

According  to  the  Nihonji,  silkworm  eggs 
and  mulberry  trees  were  brought  from 
China  to  Japan,  and  the  trees  first  planted 
in  the  latter  country,  A.  D.  462.  There  is 
a  myth  which  describes  the  Silkworm  as 
originating  from  the  root-follicle  of  an 
eyelash  extracted  from  a  Japanese  virgin. 
The  likeness  of  such  follicles  to  larv?e,  is 
doubtless  embalmed  in  many  traditions; 
the  wagoner  of  queen  Mab,  Shakespeare 
tells  us,  was  ''  not  half  so  large  as  a  round 
little  worm,  plucked  from  the  lazy  finger 
of  a  maid."  In  Japanese  pictorial  art  the 
Silkworm  and  the  goat  are  often  associated, 
perhaps  because  both  are  apt  to  feed  on 
leaves  in  a  ravenous  manner. 

(  To  be  continued.) 


In  France  the  bee-keeper  is  obliged  to 
keep  his  hives  one  hundred  and  ten  yards 
from  neighboring  property,  to  lessen  injury 
to  persons  and  to  fruit. 


Moth  issuing  from  a  Larva. — At  the 
November  5  meeting  of  the  London  En- 
tomological Society,  Mr.  J.  Jcnner  Weir 
exhibited  a  specimen  of  Orgyia  which  was 
said  to  have  issued  from  the  larva  skin 
without  passing  through  the  pupa  stage. 
Where  the  female  is  so  degraded  and  lar- 
viform  as  in  this  genus,  such  an  anomaly 
is  less  striking  or  remarkable  than  it  other- 
wise would  be. 
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THE  ROSE-SLUG. 

(Sc/aitJria  rosu  Harris.) 

The  main  points  in  the  history  of  tliis 
well-known  garden  pest  are  given  by  Harris 
in  his  "Insects  Injurious  to  Vegetation," 
etc.  It  undoubtedly  originated  in  New 
England,  probably  upon  Rosa  lucida  or  R. 
blanda,  as  these  are  the  species  of  wild 
Rose  upon  which  it  preferably  feeds.  Dr. 
Harris  first  observed  it  in  the  gardens  of 
Cambridge,  Mass.,  in  1831,  and  mentions 
that  it  was  six  or  seven  years  before  it 
made  its  appearance  in  Milton,  where  he 
then  resided.    So  far  as  can  be  ascertained 

[Fig.  42.] 


Selandria   kos.k  :  (i,  egg,  natural  size;  /',  do.  enlarged  ;  c, 
slug  and  its  work,  natural  size,  ;  </,  do.  enlarged  (after  Riley). 

it  is  not  indigenous  to  any  of  the  States 
west  of  the  Alleghanies.  It  has,  however, 
been  abundantly  disseminated  over  these 
States  by  means  of  rose  bushes  imported 
from  eastern  nurseries.  As  it  spreads  very 
slowly  on  the  tvitig,  had  our  nurserymen 
and  florists  understood  its  habits  and  taken 
the  precautions  which  such  knowledge 
would  have  suggested,  our  western  gardens 
might  long  have  enjoyed  immunity  from 
its  ravages. 

Since  Harris's  descriptions  may  not  be 
accessible  to  all  our  readers  we  will  briefly 
recapitulate  the  more  important  facts.  The 
small,  sluggish,  black  flies  (Fig.  43,  a)  emerge 
from  the  ground  about  the  time  that  the  roses 
are  in  full  leaf,  and  within  a  few  days  there- 
after begin  depositing  their  eggs.  The  pro- 
cess of  oviposition  and  the  appearance  of 
the  newly-hatched  slug  are  thus  described 
byMiss  M.  E.  Murtfeldt  in  an  article  con- 
tributed to  the   November  number  of  the 


Gardeners'  Monthly:  —  "With  their  saw- 
like ovipositors  the  female  flies  pierce  the 
edges  of  the  leaves  and  force  their  eggs 
singly,  towards  tlie  tip  of  the  serrations, 
beneath  the  cuticle  on  the  under  surface. 
The  egg  is  circular,  about  one-twentieth  of 
an  inch  in  diameter,  and  so  flat  at  first  as 
to  be  imperceptible  except  upon  the  closest 
scrutiny.  It  hatches  in  eight  or  ten  days, 
and,  before  the  larva  escapes,  swells  con- 
siderably, appearing  like  a  minute  blister 
on  the  under  side  of  the  leaf,  within  which 
the  coiled  embryo  is  distinctly  visible. 
The  young  slug  upon  emerging  is  one- 
tenth  of  an  inch  in  length  and  of  the 
diameter  of  No.  30  spool  cotton — the 
round,  tawny-yellow  head  being  the  broad- 
est part.  The  color  is  greenish-white  with 
a  dark  green  vesicular  line  as  soon  as  it 
begins  to  feed." 

It  feeds  only  at  night,  except  in  very 
cloudy  weather,  and  exclusively  upon  the 
upper  surface  of  the  leaf,  from  which  it 
gnaws  the  parenchyma,  leaving  the  veins 
intact.  During  the  day  it  rests  motionless 
on  the  under  side,  of  the  leaf. 

The  larval  life  of  this  insect  extends 
over  a  period  of  fourteen  or  fifteen  days, 
during  which  it  molts  four  times.    The  full- 


Selandria  ros.b  : — i?,  female   fly;  />,  her  sav 
tenna — enlarged  (after  Riley). 

grown  slug  is  rather  more  than  one-third 
of  an  inch  in  length,  by  one-ninth  in 
diameter.  The  thoracic  joints  are  some- 
what swollen  and  humped,  but  not  puffed 
out  laterally,  as  in  some  closely  allied 
species,  nor  has  it,  like  these,  a  slimy  sur- 
face. The  color  is  a  translucent  dull 
yellow,  becoming  more  opaque  at  the  last 
molt.  Soon  after  this  it  enters  the  ground, 
and  incloses  itself  in  a  fragile,  earthen 
cocoon,  within  which  it  remains  dormant 
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for  many  months,  not  changing  to  pupa 
until  late  the  following  spring.  Harris's 
assertion  that  it  is  dotible-brooded  has  long 
been  doubted  by  careful  observers  and  is 
unquestionably  disproved  by  Miss  Murt- 
feldt's  experiments. 

Owing  to  the  longevity  of  the  flies  and 
the  different  dates  at  which  they  emerge, 
there  is  a  succession  of  the  larvae,  covering 
a  period  of  from  four  to  six  weeks;  but 
they  are  all  of  the  same  brood,  and  when 
once  they  have  entered  the  ground,  tliat  is 
the  end  of  them  for  the  season. 

The  Rose  Sing,  like  most  other  insects, 
has  a  large  number  of  natural  enemies, 
but  these  are  not  yet  adequate  to  the  task 
of  keeping  it  in  check.  The  attention  of 
florists  has,  therefore,  been  largely  directed 
to  the  discovery  of  some  reliable  artificial 
remedy. 

Various  applications  have  been  tried 
with  more  or  less  success,  among  which 
the  most  certain  in  its  effects  is  whale  oil 
soap  suds,  made  in  the  proportions  of  one 
pound  of  the  soap  to  eight  gallons  of  water. 
The  objections  to  this  remedy  are  that  it 
has  a  disagreeable  odor  and  is  liable  to 
discolor  the  opening  buds.  Dusting  freely 
with  powdered  White  Hellebore  has  also 
been  tried  with  very  good  success,  and  it 
may  be  used  in  water  by  dissolving  a 
tablespoonful  of  the  powder  in  two  gallons 
of  boiling  water.  The  Pyrethrum  powders 
have  as  yet  been  used  only  to  a  limited 
extent,  but  with  the  prospect  that  thorough- 
ly applied  they  would  prove  effectual. 
Lime  has  long  been  used  with  satisfactory 
results,  especially  if  applied  when  the  dew 
is  on  the  plants. 

Capt.  E.  H.  Beebe  of  Galena,  111.,  wrote 
some  time  since  to  the  Gardeners  Monthly 
that  he  had  found  powdered  sulphur  ap- 
plied when  the  leaves  were  wet,  certain 
destruction,  and  Miss  E.  A.  Smith  cor- 
roborates his  experience  {^Prairie  Farmer, 
May  4th,  1878).  Wood  ashes  were  strongly 
recommended  in  the  Country  Gentletnan  for 
June  13th,  1871.  The  Paris  Green  mix- 
ture has  been  used  with  excellent  results 
on  bushes  where  it  was  not  desired  to  cut 
or  pluck  the  flowers,  but  in   view   of  the 


other  available  means  of  destruction  is 
not  to  be  recommended.  All  applications 
should  be  made  just  at  night,  as  they  are 
then  more  certain  of  coming  in  contact 
with. the  insects.  Something  can  also  be 
done  to  prevent  the  flies  from  maturing. 
As  the  cocoon  in  which  the  larva  hibernates 
is  very  frail,  and  as  the  latter  does  not  sur- 
vive the  rupture  of  the  same,  it  follows  that 
many  of  the  insects  may  be  killed  by  thor- 
oughly stirring  and  pulverizing  the  soil  of 
rose  beds.  Roses  that  are  transplanted  from 
one  locality  to  another  should,  before 
setting,  be  immersed  in  a  tub  of  water  and 
have  every  particle  of  soil  washed  from 
their  roots.  By  observing  this  precaution 
newly-made  gardens  may  be  secured  for  a 
long  time  against  this  worst  enemy  of  the 
fairest  flower. 

THE  COLORADO  POTATO-BEETLE. 

RETROSPECTIVE. 

Some  sixty  years  ago,  or  in  1819,  the 
United  States  Government  fitted  out  an 
exploring  expedition  to  the  Northwest  Ter- 
ritories under  the  command  of  Major 
Stephen  H.  Long.  The  zoologist  of  this 
expedition  was  Mr.  Thomas  Say  of  Phila- 
delphia, whose  name  has  since  become  so 
familiar  to  every  entomologist.  While  on 
this  expedition,  extending  through  1819 
and  1820,  numerous  specimens  of  a  species 
of  beetle  were  found  on  the  upper  Mis- 
souri, near  the  base  of  the  Rocky  Moun- 
tains, which  some  four  years  later  (1824) 
Mr.  Say  described  in  a  paper  read  before 
the  Academy  of  Natural  Sciences,  Phila- 
delphia, under  the  name  of  Doryphora  10- 
lineata,  an  insect  that  has  since  received 
the  common  name  of  Colorado  Potato- 
beetle. 

At  the  time  of  its  discovery,  neither  Mr. 
Say  nor  any  of  his  associates  could  have 
had  the  remotest  idea  that  this  insect 
would  at  some  future  day  become  one  of 
the  greatest  pests  that  ever  afflicted  the 
farms  and  gardens  of  this  country.  Later 
explorers,  visiting  the  same  regions  of 
country  where  Mr.  Say  originally  found 
the  "ten-liners,"  discovered  it  feeding  on 
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a  wild  species  of  Solanuin  (vS.  rostratuni), 
a  plant  allied  to  and  belonging  to  the  same 
genus  as  the  cultivated  Potato  {Solanum 
tuberosum).  The  pioneers  on  the  western 
plains  and  prairies  little  imagined  that  they 
were  in  such  close  proximity  to  an  insect 
that  would  soon  give  them  an  immense 
amount  of  trouble,  and  make  the  culti- 
vation of  the  Potato  anything  but  a  pleas- 
ant or  profitable  occupation.  But  in  1861, 
Mr.  Thos.  Murphy  of  Atchison,  Kansas, 
reported  that  they  were  so  numerous  in  his 
garden  that  he  was  enabled  in  a  very  short 
time  to  gather  two  bushels  of  them.  His 
Potatoes  were  quickly  destroyed,  and  the 
beetles  then  spread  in  all  directions.  In 
the  same  year  they  appeared  in  other  parts 
of  Iowa,  and  from  there  passed  eastward, 

[Fig.  44.] 


the  few  scattering  plants  of  the  wild  Sola- 
num, as  found  on  the  plains,  its  numbers 
were  limited  to  a  few  thousands,  or  per- 
haps hundreds  to  the  square  mile  ;  but  as 
an  acre  of  Potatoes  will  probably  furnish 
more  food  than  all  the  wild  plants  on  a 
hundred  of  prairie,  the  sudden  increase  of 
this  pest  when  it  reached  the  out-lying 
settlements  or  farms  of  Kansas,  Nebraska 
and  Iowa,  can  readily  be  accounted  for. 

At  first  the  progress  of  the  beetles  east- 
ward was  at  the  rate  of  about  sixty  or 
seventy-five  miles  annually,  but  as  they 
reached  the  more  thickly  settled  regions 
their  progress  was  more  rapid,  probably 
receiving  some  assistance  from  the  rail- 
roads, specimens  flying  into  the  cars  at 
station  and  escaping  at 
another  a  hundred  or  two 
miles  eastward,  or  in  what- 
ever direction  the  train 
may  have  been  going.  That 
the  beetles  were  in  many 
instances  scattered  over 
the  country  by  such  means 
can  scarcely  be  questioned, 
as  they  were  frequently 
found  in  the  cars  that  had 
passed  through  infested 
regions. 

EASILY  CONFOUNDED  WITH 
AN   ALLIED  SPECIES. 


some    western 


Colorado    Potato-beetle 
<:,  pupa;  ^,  (/,  beetle,   back   and  side  view: 
punctation  ;  y",  leg — enlarged  (after  Riley). 

crossing  the  Mississippi  River  in  1864,  ap- 
pearing in  several  localities  almost  sim- 
ultaneously within  the  State  of  Illinois. 
In  stating  that  this  insect  passes  from  one 
locality  to  another,  it  must  not  be  under- 
stood that  it  migrates,  it  merely  spreads, 
enough  remaining  behind  to  keep  up  an 
abundant  stock,  and  they  are  probably  no 
less  abundant  on  the  western  plains  at  this 
time  than  when  first  discovered  there  by 
Mr.  Say,  sixty  years  ago.  The  sudden 
and  enormous  increase  in  numbers,  as 
noted  in  Kansas  and  Iowa,  was  wholly  due 
to  the  increase  in  the  supply  of  food,  for 
so  long  as  this  insect  had  to  depend  upon 


different  stages  of  growth  ;  ,, 

left  wing-cover,  showing  WCll 


This  beetle  is  now  too 
known  to  need  de- 
scription, but  it  may  be 
well  to  note  that  there  is  a  closely  allied 
species  (Z>.  juncta,  Germar,)  that  is  fre- 
quently confounded  with  the  genuine  "  ten- 
liner,"  although  it  never  attacks  the  Potato, 
but  feeds  upon  various  species  of  wild  Sola- 
num, but  especially  the  Horse-nettle  {Sola- 
num carolinense),  a  very  common  weed,  es- 
pecially in  the  Middle  and  Southern  States. 
Both  the  larva  and  mature  insect  of 
this  Bogus  Potato-beetle  resemble  the 
genuine  ;  but  upon  a  close  examination,  a 
very  marked  difference  may  be  discovered. 
The  most  prominent  distinctive  character- 
istics observed  in  the  nearly  mature  larvae 
are  as  follow  :  In  the  true  or  D.  lo-lineata 
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the  sides  are  ornamented  with  two  rows  of 
black  dots,  and  the  head  is  black  ;  while 
m  juncta  there  is  but  one  row  of  dots,  and 
the  head  is  of  a  pale  color,  the  first  joint 
behind  the  head  reddish-brown  and  edged 
with  black.  The  mature  insects  differ  still 
more  widely,  for  while  lo-liiicata,  as  the 
name  indicates,  has  ten  black  stripes  on  its 
elytra,  the  third  and  fourth  stripe,  count- 
ing from  the  outside,  are  joined  behind  ; 
\n  Juncta,  the  second  and  third  are  joined, 
and  in  a  large  proportion  the  two  stripes 
are  united  the  entire  length,  by  deep  brown, 
or  black,  thus  forming  one  broad  and  con- 
spicuous stripe.  There  are  also  other  dis- 
tinctive characters,  shown  in  the  accom- 
panying figures,  such  as  the  arrangements 

[Fig.  45.] 


JoGUs  Colorado  Potato-bketle. — <i,  a,  egg.s  ;  b^  b, 
larva  ;  f ,  beetle — natural  size  ;  </,  left  wing  cover,  showing 
punctation  ;  e,  leg — enlarged  (after  Riley). 

of  the  punctures  bordering  the  stripes  on 
the  elytra,  but  these  are  less  conspicuous 
to  the  casual  observer. 

A  few  years  since,  I  tried  to  rear  a 
quantity  of  the  larvje  sent  me  from  the 
south  on  the  leaves  of  the  Potato,  but 
failed  to  carry  a  single  specimen  through  to 
maturity  on  such  food.  The  grubs  will, 
when  deprived  of  other  and  more  agree- 
able food,  attack  the  Potato  leaves,  but 
after  eating  a  few  moments,  crawl  away, 
and  unless  supplied  with  more  of  the 
Horse-nettle,  soon  die.  But  the  genuine 
lo-lineata  is  not  so  particular  in  regard  to 
its  food,  since  the  Horse-nettle  and  various 
other  species  of  Solanu?n  are  just  as  ac- 
ceptable as  the  Potato,  and  the  Egg-plant 
{S.  nielongena)  is  preferred  to  either.  On 
a  pinch  it  will  even  feed  on  Jamestown- 
weed  {Datura),  Cabbage  or  Smart-weed, 
though  it  is  questionable  whether  it  could 
thrive  for  any  length  of  time  on  plants  be- 
longing to  other  families  than  that  of  the 


Potato.  For  a  number  of  years  after  this 
insect  appeared  east  of  the  Mississippi, 
there  were  many  persons  in  the  Western 
States  who  would  not  believe  that  it  was  a 
new  and  distinct  species  from  the  one  (the 
Doryphora  juncta)  that  had  long  been 
known  as  infesting  the  Horse-nettles  grow- 
ing on  their  farms  and  along  the  roadsides, 
and  even  some  very  close  observers  in  such 
matters  declared  that  their  old  acquaint- 
ance had  suddenly  acquired  a  taste  for  the 
Potato.  But  entomologists  soon  proved  to 
the  farmers  of  the  west  that  they  had  a 
new  foe  to  deal  with. — A.  S.  F. 

(  To  be  continued.) 


THE  HESSIAN  FLY.* 

HABITS    AND    NATURAL    HISTORY. 

Number  of  Broods. — The  Hessian  Fly 
is  double-brooded,  the  "flaxseeds"  or  pu- 
paria  (Fig.  46,  ^)  being  found  on  the  winter 
wheat  from  late  in  the  autumn,  through  the 
winter,  until  the  early  part  or  middle  of 
April.  The  "  flaxseeds  "  of  this  brood,  from 
one  to  about  twenty  in  number,  are  situ- 
ated between  the  stalk  and  sheathing  base 
of  the  leaf,  at  the  roots  of  the  young 
grain,  slightly  beneath  the  surface  of  the 
ground.  The  "  flaxseeds  "  of  the  second 
generation  aft'ect  the  wheat  in  the  late 
spring  and  summer,  and  are  situated  higher 
up,  or  an  inch  or  two  above  the  surface  of 
the  ground,  at  the  lower  joints  of  the 
straw.  "  In  the  ordinary  course  of  nature, 
therefore,"  says  Fitch,  "  our  crops  of  winter 
wheat  are  liable  to  two  attacks  of  the 
Hessian  Fly,  one  generation  reared  at  its 
roots  producing  another,  which  occupies 
the  lower  joints  of  the  stalks.  Thus  the 
larvce  and  pupae  are  present  in  it  almost 
continually,  from  the  time  the  tender  young 
blades  appear  above  the  ground  in  autumn 
till  the  grain  ripens  and  is  harvested  the 
next  summer.  Our  spring  wheat,  on  the 
other  hand,  can  rear  but  one  brood  of 
these  insects  ;  they  consequently  resort  to 
it  but  little,  if  at  all.  Nor  can  the  Hessian 
Fly  sustain  itself  except  in  districts  where 
winter  wheat  is  cultivated,  in  which  for  it 


*From  advance  sheeets  of  Bulletin  No.  4,  U.  S.  Entomo- 
logical Commission,  by  A.  S.  Packard,  Jr.,  M.D. 
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no 


to  nestle  during  the  autumn  and  winter." 

While,  then,  as  a  general  rule  there  are  two 

broods  of  the  fly,  the  first  laying  their  eggs 

late  in  April  and  in  May,  and  the  second 


flies  again  issue  forth,  and  the  cycle  of 
changes  for  the  year  is  complete."  Thus 
we  see  that  the  flies  are  ready  for  work  in 
the  Fall,  much  before  the  wheat  is  ready 


[Fig.  46. 


Hessian  Flv  :  a,  egg  ;  b^  larva  ;  c^  flaxseed  stage  or  puparium  ;  d^  pupa  ;  e,  female  fly,  natural 
size,  laying  her  eggs  ;  /",  side  view  of  2  ;  ^,  side  view  of  (5  ;  /«,  the  swollen  stem  where  the  flaxseeds 
remain  ;  z,  back  view  of  the  parasite,  Semiotellus  destructor  Say  (after  Packard). 


appearing  late  in  August,  during  Septem- 
ber, and  perhaps  a  few  early  in  October, 
Prof.  Cook,  who  observed  the  fly  in  Michi- 
gan,  says  that  "in   July  and  August  the 


for  them,  and  may  attack  a  volunteer  crop 
long  before  the  usual  crop  is  above  ground, 
or  even  sown. 

A  third  brood  tnay  sometimes  appear,  as 
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shown  by  Mr.  B.  Hulick  of  Michigan,  ac- 
cording to  Prof.  Cook.  Mr.  Hulick  found 
the  empty  flaxseeds  in  volunteer  wheat 
in  September.  On  Prof.  Cook's  express- 
ing some  doubt  whether  the  fly  had 
issued,  suggesting  that  it  might  be  the 
parasites  that  had  eaten  the  fly  and 
come  forth,  as  the  time  appeared  to  him 
too  short,  Mr.  Hulick  at  once  planted 
some  of  the  volunteer  wheat,  still  contain- 
ing the  flaxseed  in  close  jars,  and  "saw 
many  of  the  flies  issue,  and  more,  had  eggs 
laid  by  these  flies  on  the  same  wheat  in 
October.  Mr.  Hulick  showed  these  flies 
and  their  eggs  to  several  of  his  neighbors. 
In  this  case  the  eggs  were  deposited  in 
July,  the  flaxseed  state  assumed  in  Sep- 
tember, from  which  came  a  third  brood  of 
flies  in  October.  This  is  certainly  a  very 
important  matter,  as  it  shows  that  three 
broods  are  possible  under  favorable  con- 
ditions ;  that  while  the  flies  may,  nay 
generally  must,  wait  till  September  to  de- 
posit eggs,  they  only  want  opportunity  to 
breed  their  mischief  much  earlier,  even  in 
July  or  August,  and  thus  propagate  a  late 
brood  of  flies,  which  will  be  in  readiness 
for  even  the  latest  sown  wheat.  No  doubt, 
too,  as  in  the  case  of  all  insects,  varying 
degrees  of  heat  or  cold  will  accelerate  or 
retard  the  various  transformations."* 

Mode  of  egg  laying  (see  Fig.  46,  e,  the  fly 
of  its  natural  size  engaged  in  laying  eggs). 
The  mode  of  oviposition  has  thus  been 
described  by  Mr.  Herrick :  "  The  eggs 
are  laid  in  the  long  creases  or  furrows  of 
the  upper  surface  of  the  leaves  (/.  e.  the 
blade  or  strap-shaped  part)  of  the  young 
wheat  plant.  While  depositing  her  eggs, 
the  insect  stands  with  her  head  towards 
the  point  or  extremity  of  the  leaf,  and  at 
various  distances  between  the  point  and 
where  the  leaf  joins  and  surrounds  the 
stalk.  The  number  found  on  a  single 
leaf  varies  from  a  single  egg  up  to  thirty, 
or  even  more."  Prof.  Cook  says  that  "the 
fly  very  rarely  lays  more  than  three  eggs 
at  one  time,  without  change  of  position. 
She   more   frequently  lays  two,   and   gen- 

*A  Lecture  before  the  Farmers'  Institute  at  Paw  Paw 
Mich.,  1878,  p.  9.  ' 


erally  but  one.  In  case  sl-.e  lays  but  one 
it  takes  less  than  a  quarter  of  a  minute, 
and  less  than  half  a  minute  to  lay  three, 
when  they  are  all  laid  without  a  change  of 
position  on  the  part  of  the  fly.  After 
laying  she  seems  to  draw  in  her  ovipositor 
soon  to  extend  it  again,  at  the  same  time 
crowding  into  it  the  one,  two  or  three  eggs 
that  are  next  to  be  laid.  She  then  flies  to 
anotiier  leaf,  alighting  usually,  not  always, 
with  head  towards  the  leaf.  She  then 
appears  to  wipe  the  eggs  off  the  jointed 
ovipositor.  She  really  crowds  the  egg  till 
the  end  touches  the  leaf,  when,  by  friction 
of  the  leaf  and  adhesion  of  the  egg,  the 
latter  is  held  fast,  while  the  egg-tube  is 
withdrawn.  If  the  second  and  third  are 
to  be  laid,  she  repeats  the  operation,  after 
which  she  retracts  her  ovipositor,  restocks 
it,  and  in  a  trice  is  depositing  the  fatal 
germs  on  another  leaf.  I  say  usually  on 
the  upper  surface,  for  occasionally  eggs 
are  laid  on  the  stalk,  and  sometimes  on  the 
under  side  of  a  leaf.  I  have  observed 
that  the  fly  often  makes  unsuccessful  ef- 
forts to  cause  the  eggs  to  adhere  on  the 
outer  face  of  the  leaf  before  she  succeeds. 
I  have  seen  a  fly  work  thus  for  two  minutes 
before  success  crowned  her  efforts."* 
****** 

Prof.  C.  V.  Riley  thus  described  the  pro- 
cess in  the  New  York  Weekly  Tribune  of 
March  7th,  1878:  "I  have  very  carefully 
studied  the  oviposition  of  the  Hessian  Fly, 
closely  observing  the  female  in  the  act  on 
several  occasions;  and  as  accurate  observa- 
tions on  this  point  are  not  easily  made,  I 
herewith  transcribe  my  notes  of  several 
years  ago: 

Eggs  deposited  in  irregular  rows  in  the  longitu- 
dinal cavities  and  depressions  of  wheat  stalks 
between  the  stalk  and  sheath,  when  this  is  loose, 
or  on  the  leaves  between  the  natural  ridges  or 
carinse  of  the  upper  surface,  this  last  being  the 
common  habit.  Ordinarily  there  are  from  five  to 
ten  in  a  row,  but  sometimes  more.  Each  egg  is  .02 
inch  long,  cjdindrical,  rounded  at  each  end,  soft, 
translucent,  and  pale  orange-red  in  color.  Be- 
fore hatching  the  pale  sides  of  the  inclosed  larva 
show  through  the  shell.  Larva  hatched  in  four 
da)s,  crawls  down  leaf  to  base  of  sheath,  which 
on  young  grain  is  at  crown  of  root.  The  orange- 
red  color   is   soon  lost,   and   the  larva  becomes 


*Lec.  cit.  p.  7. 
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pale,  translucent  and  plump,  sinking  more  or 
less  into  the  stalk  by  the  depleting  process  kept 
up. 

"  In  an  article  in  a  St.  Louis  paper  I  de- 
scribed, last  June,  the  process  of  ovi- 
position  on  the  leaves,  and  my  own  obser- 
vations in  Missouri  accord  entirely  with 
those  of  E.  Tilghman,  recorded  in  1820, 
and  of  E.  C.  Herrick,  in  1844,  and  quoted 
by  Fitch  in  liis  essay  on  the  Hessian  Fly 
(Albany,  1846),  with  the  exception  that  they 
do  not  mention  the  exceptional  habit  of 
pushing  the  eggs  between  the  loose  sheath 
and  the  stalk,  owing  doubtless  to  the  fact 
that  their  observations  were  made  solely  on 
the  autumn  brood  of  flies  ovipositing  on  the 
young  plants,  the  habit  being  more  com- 
mon in  the  early  summer  brood  when  the 
plants  are  larger."' 

Mr.  William  Strong  of  Kalamazoo 
County,  Michigan,  thus  describes  the  pro- 
cess, adding  some  particulars  of  interest  : 

I  have  seen  the  wheat  plant  with  man)^  of  the 
maggots  at  work,  before  there  was  any  stalk  for 
the  fly  to  lay  its  eggs  on,  by  introducing  its 
extensile  abdomen  tip  under  the  leaf  sheath. 
Even  this  Fall  I  have  seen  this  very  thing  when 
there  was  as  yet  but  one  shoot  from  the  kernel, 
which  was  sowed  with  a  drill,  that  if  the  fl}'  had 
deposited  the  eggs  under  the  leaf  on  the  stalk,  if 
there  had  been  one  there,  she  would  have  been 
obliged  to  use  a  spade  to  dig  to  get  a  chance. 
******** 

A  reason  given  by  some  why  the  fly  does  not 
injure  red  wheat  as  much  as  white,  is  because 
the  leaf  of  the  red  grows  so  long  and  slants  down 
from  the  slioot,  so  that  when  the  egg  hatches,  the 
maggot  works  down  the  wrong  way,  falls  to  the 
ground,  and  so  many  fail  to  harm  the  wheat. 

The  flies  of  the  second  brood  are,  in 
Southern  Michigan,  ready  to  deposit  their 
eggs  late  in  April  or  early  in  May  "  on 
spring  wheat  or  barley  which  is  sufficiently 
advanced,  in  lieu  of  which  they  deposit  on 
the  wheat  again,  not  on  the  basal  or  radical 
leaves,  but  on  the  leaves  which  will  be 
above  the  first  or  second,  rarely  the  third 
joints."     (Cook.) 

Habits  of  the  Larva. — As  soon  as  the 
footless  larva  (Fig.  46,  S)  or  maggot  hatches, 
it  makes  its  way  down  the  leaf  to  the  base 
of  the  sheath,  which  in  the  young  winter 
wheat  is  at  the  crown  of  the  root.  "  Here," 
says  Herrick,  "it  fastens,  lengthwise  and 
head  downwards,  to  the  tender;  stalk,  and 
lives  upon  the  sap.     It  does  not  gnaw  the 


stalk,  nor  does  it  enter  the  central  cavity 
thereof  ;  but  as  the  larva  increases  in  size, 
it  gradually  becomes  imbedded  in  the  sub- 
stance of  the  stalk.  After  taking  its  station, 
the  larva  moves  no  more,  gradually  loses 
its  reddish  color  and  wrinkled  appearance, 
becomes  plump  and  torpid,  is  at  first  semi- 
translucent,  and  then  more  and  more 
clouded  with  internal  white  spots,  and 
when  near  maturity,  the  middle  of  the  in- 
testinal parts  is  of  a  greenish  color.  In 
five  or  six  weeks  (varying  with  the  season) 
the  larva  begins  to  turn  brown,  and  soon 
becomes  of  a  bright  chestnut  color,  bear- 
ing some  resemblance  to  a  flaxseed." 

DR.  ASA  FITCH. 

In  the  death  of  Dr.  Asa  Fitch,  Economic 
Entomology  in  this  country  has  lost  its 
oldest  and  ablest  votary,  and  as  a  follower  in 
the  path  he  so  worthily  trod,  we  reverently 
pay  brief  tribute  to  the  memory  of  one 
who  spent  the  larger  part  of  his  life  in  the 
untiring  and  successful  study  of  the  insects 
injurious  to  agriculture  and  horticulture. 
While  his  earlier  writings  were  contempo- 
raneous with  those  of  Harris,  and  his  later 
ones  with  those  of  Walsh,  he  will,  judged 
by  the  work  he  did,  rank  first  among  the 
fathers  of  applied  entomology  in  America. 

From  a  biographical  sketch  of  the  de- 
ceased, by  E.  P.  Thurston,  in  a  late  num- 
ber of  the  Popular  Science  Monthly,  and 
from  additional  notes  in  Psyche,  and  the 
American  Naturalist,  we  draw  the  follow- 
ing information  : 

Dr.  Fitch  was  the  second  son  of  the 
Hon.  Asa  Fitch,  M.  D.,  and  was  born  Feb- 
ruary 24,  1809,  at  Fitch's  Point,  Salem, 
Washington  County,  New  York.  Having 
visited  the  academy  at  the  village  of  Salem, 
he  entered,  in  his  eighteenth  year,  the 
Rensselaer  School  at  Troy,  where  he  soon 
became  interested  in  natural  history,  and 
especially  in  entomology.  He  graduated 
with  honor  with  the  class  of  1827  and, at  the 
instance  of  his  father,  began  immediately 
afterward  a  course  of  medical  studies  at 
the  Vermont  Academy  of  Medicine,  at 
Castleton.  Here  he  continued  to  give 
much  of  his  time  to   the   study   of  insects. 
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He  graduated  as  M.  D.  in  1829,  and  after- 
wards attended  lectures  at  Rutgers  Medi- 
cal College,  in  New  York.  In  1830  he 
accompanied,  as  Assistant  Professor  of 
Natural  History,  the  Rensselaer  School 
Expedition  to  Lake  Erie,  and  leaving  the 
expedition  at  its  western  terminus,  he 
traveled  extensively  in  the  Western  States, 
collecting  and  studying  insects.  On  his 
return  east  in  1831,  he  practiced  medicine 
for  eight  years,  first  at  Fort  Miller,  N.  Y., 
and  then  at  Stillwater,  N.  Y.  In  1838  he 
gave  up  practice  and  returned  to  Salem, 
to  assume  the  management  of  his  father's 
business. 

From  this  time  on  he  devoted  himself 
largely  to  agricultural  pursuits,  which  gave 
more  opportunities  for  investigations  in 
entomology.  In  1844  he  published  his 
first  entomological  paper,  "Insects  of  the 
genus  Cecidomyia"  in  vol.  i  of  the  Ameri- 
can Journal  of  Science  and.  Agriculture,  and 
during  the  next  ten  years  several  other 
papers  by  him,  mostly  on  injurious  insects, 
appeared  in  various  periodicals. 

In  that  year  Dr.  Fitch  was  appointed 
State  Entomologist  of  New  York,  and  held 
the  position  seventeen  years.  The  four- 
teen Reports  on  the  Noxious,  Beneficial, 
and  other  Insects  of  the  State  of  New  York, 
which  he  made  during  this  time,  were  pub- 
lished in  the  Transactions  of  the  New  York 
State  Agricultural  Society,  from  1854  to 
1870,  and  greatly  enhanced  their  value. 
The  first  nine  of  these  Reports  were  pub- 
lished separately  in  three  volumes  (i,  2,  | 
3,  4,  5,  I  6,  7,  8,  9),  with  full  indices. 

Dr.  Fitch  lived  to  the  age  of  seventy,  and 
died  at  his  home,  April  8,  1879. 

There  are  several  amusing  anecdotes 
related  of  Dr.  Fitch  which  all  serve  to 
illustrate  his  keen  powers  of  observation 
and  his  untiring  zeal,  and  his  success  was 
a  legitimate  consequence  of  his  patience 
and  perseverance.  As  early  as  1840  he 
thus  laid  down  for  himself  the  following 
definite  plan  of  action  : 

"I  have  undertaken  a  verj'  great  work,  and 
have  laid  upon  myself  a  task  both  hard  in  the 
plan  and  difficult  in  the  execution.  To  unite  in 
one  very  limited  body  the  most  essential  facts  of 
the  history  of  insects;    to  class  them  with  pre- 


cision and  accuracy  in  a  natural  series;  to  de- 
lineate the  chief  traits  in  their  physiognomy;  to 
trace  in  a  laconic  and  strict  manner  their  distinc- 
tive characters,  and  follow  a  course  which  shall 
correspond  with  the  progress  of  the  science  and 
the  eminent  men  who  have  contributed  to  its 
advancement;  to  single  out  the  useful  and 
obnoxious  species,  those  which  from  their  man- 
ner of  living  interest  our  curiosity;  to  mark  the 
thousand  sources  where  the  knowledge  of  the 
original  authors  may  be  consulted;  to  render  to 
Entomology  that  amiable  simplicity  which  she 
has  had  in  the  times  of  Linnseus,  of  Geoffrey, 
and  of  the  first  productions  of  Fabricius,  and  yet 
present  her  as  she  is  to-day,  with  all  the  richness 
which  she  has  acquired  from  observation,  but 
without  surcharging  her  with  it;  to  conform  her, 
in  one  word,  to  the  model  which  I  have  under 
m}'  eyes,  the  work  of  Cuvier — such  is  the  end 
which  I  have  taken  upon  myself  to  attain." 

His  published  works,  taken  together 
with  the  immense  number  of  unpublished 
notes  which  he  has  left,  shows  that  he 
accomplished,  as  far  as  one  man  could, 
the  labor  he  had  imposed  upon  himself. 

In  company  with  Mr.  P.  R.  Uhler  we 
enjoyed  a  brief  visit  to  Fitch's  Point  and 
a  day's  delightful  communion  with  the 
object  of  our  sketch,  in  the  Fall  of  1870. 
It  was  the  first  and  last  time  we  had  the 
pleasure  of  meeting  him.  He  had  then 
been  suffering  for  some  time  from  illness 
and  was  very  much  bowed  down.  A 
strong  and  very  tall  man,  he  had  become 
quite  round-shouldered  from  the  force  of 
stooping  in  pursuit  of  his  studies,  while 
the  constant  use  of  microscope  and  lens 
had  produced  a  noticeable  contrast  in 
the  appearance  of  his  left  as  compared 
with  his  right  eye.  Genial,  enthusiastic, 
unassuming,  he  made  a  most  favorable 
impression.  He  had  for  some  years  before 
that  ceased  to  correspond  with  the  en- 
tomologists of  the  day;  nor  did  he  after- 
ward change  in  this  particular.  In  fact, 
for  nearly  a  decade  he  has,  so  far  as 
work  is  concerned,  been  dead  to  the  en- 
tomological world. 

His  position  as  State  Entomologist ;  his 
connection  and  correspondence  with  many 
of  the  leading  entomologists  of  this  coun- 
try as  well  as  of  Europe,  and  his  own 
untiring  energy  as  a  collector,  enabled  him 
to  bring  together  a  very  rich  and  valua- 
ble collection.  At  the  time  of  our  visit 
we  found  a  large  part  of  it  in  poor  con- 
dition,   principally    on    account    of    mold 
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which  had  resulted  from  the  moisture  in 
his  "office"  and  the  use  of  the  French 
'''cartons  Hcgc's"  which  do  not  keep  out  the 
moisture  so  well  as  wooden  boxes;  but  we 
are  glad  to  learn  from  those  who  have 
lately  examined  it  that,  as  a  whole,  the 
collection  is  yet  in  a  state  of  good  pre- 
servation. It  is  valuable  not  only  because 
it  contains  the  types  of  the  insects  de- 
scribed by  Fitch,  but  because  of  the  notes 
which  accompany  the  specimens.  Each 
specimen  has  a  number  referring  to  these 
notes,  which  fill  148  books  and  amount  to 
about  fifty-five  thousand. 

Efforts  were  made  some  two  years  ago 
to  have  Dr.  Fitch  revise  his  Reports  for 
republication,  and  we  believe  that  a  bill  was 
passed  authorizing  such  republication.  We 
also  learn  that  the  New  York  Legislature  is 
even  now  considering  the  question  of  ap- 
pointing an  entomologist  as  his  successor. 
We  sincerely  hope  that  the  friends  of  the 
movement  will  succeed,  and  that  some  ca- 
pable, thorough  and  conscientious  worker, 
like  Mr.  J.  A.  Lintner,  will  be  given  the 
means  to  follow  in  the  footsteps  of  his 
illustrious  predecessor.  The  collection 
and  the  unpublished  notes  should  be  well 
cared  for  by  the  State,  and  the  reports  re- 
published, so  as  to  be  placed  at  the  dis- 
posal of  the  many  who  desire  them,  but 
who,  because  of  their  scarcity,  cannot  ob- 
tain them. 

We  are  gratified  at  the  hearty  welcome 
accorded  our  Bulletin  on  the  Cotton  Worm 
by  the  press  of  the  South.  The  facts  con- 
tained in  it  are  being  liberally  quoted  and 
disseminated,  and  Congress  has  ordered 
an  extra  edition.  Applicants  for  the  same 
will  most  quickly  obtain  it  by  addressing 
the  representative  or  senator  from  their 
district.  The  call  for  the  Bulletin  by  Prof. 
Thomas  on  the  Chinch  Bug  is  also  great, 
and  Congress  has  likewise  ordered  extra 
copies  thereof.  A  Bulletin  on  the  Hessian 
Fly  by  Dr.  Packard,  from  which  we  quote 
in  this  issue,  is  going  through  the  press. 

The  Grain  Aphis  {Siphonophora  avence. 
Fabr.)  is  unusually  abundant  this  spring. 


Flea -BEETLE  on  Young  Tobacco 
Plants. — Serious  complaint  comes  from 
the  tobacco-growing  sections,  of  the  injury 
of  the  "  flea-bug,"  by  which  is  meant  one  of 
the  common  flea-beetles,  and  probably 
Haltica  \Epitrix\  cucumeris  Harr.,  which 
infests  a  great  variety  of  different  plants. 
In  many  parts  of  Kentucky  the  young  to- 
bacco plants  have  been  literally  cleaned 
off,  and  farmers  are  burning  and  sowing 
new  beds. 

Whether  the  species  above   cited   is  the 
one  concerned  or  not,  we  shall  be  glad   to 
[Fig.  47.]     determine,  if  any  of  our   Ken- 
tucky  subscribers   will   send   us 
specimens. 

Our  common  Epitrix  hirt- 
CucuMBER  pennis  Melsh.,  does  considerable 
Flea-beetle,  (j^mage  to  tobacco  plants  On  the 
Bahama  Islands  by  completely  riddling  the 
leaves,  and  thus  rendering  them  unfit  for 
use.  In  the  States  this  species  occurs 
almost  everywhere  east  of  the  Rocky 
Mountains,  but  does  not  appear  to  be  in- 
jurious, as  it  feeds  on  the  leaves  of  various 
wild  species  of  Solanu7n.  E.  brevis  Schwarz 
occurs  on  Solanum  tiigriwi  in  the  Southern 
and  Southwestern  States  ;  E.  fuscula  Cr. 
and  lohata  Cr.  which  in  all  probability 
cannot  be  considered  as  distinct  species, 
occur  frequently  in  the  Southern  States 
upon  many  dift'erent  species  of  plants,  but 
have  not  hitherto  been  common  enough 
to  do  any  serious  damage.  Nothing  is 
known  of  the  habits  of  the  Californian 
E.  siibcrinita  Lee. 


LF.g.  47.J 


Technical  Names. — The  subjects  of 
the  insect  world,  for  instance,  are  specifi- 
cally so  numerous  that  one  common  appel- 
lation often  includes  a  large  and  indefinite 
number  of  species.  So  much  so,  indeed, 
that  it  is  rarely  we  can  safely  use  the 
definite  article  the  in  alluding  to  them. 
Of  what  specific  value  are  such  common 
names  as  "  Pinchbug,"  "  Dungbeetle," 
"  Hammerbug,"  "  Woodborer,"  "  Plant- 
louse,"  "  Grasshopper,  "  "  Butterfly,  " 
"  Moth,"  "  Bumblebee,"  "  Blowfly,"  or  even 
"Potato-beetle,"  "  Curculio,"  and  "Phyl- 
loxera " — the   last  two  being  popularized 
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scientific  terms — since  some  of  these  names 
may  cover  hundreds,  or  even  thousands  of 
distinct  species.  Even  in  such  classes  as 
quadrupeds  and  birds  the  systematic  com- 
mon names  are  becoming  almost  as  com- 
plicated as  their  scientific  names,  compar- 
atively limited  as  their  numbers  are. 
Again,  take  the  class  which  includes  the 
marine  and  fresh  water  shells,  hundreds  of 
which,  to  a  common  observer,  look  alike 
and  yet  are  specifically  different,  and  con- 
template the  difficulty  of  giving  them  all 
common  names.  *  *  *  It  is  all  folly 
to  assume  that  the  reasonably  intelligent 
among  the  human  family  can  not  become 
educated  up  to  a  general  comprehension  of 
scientific  literature,  for  scientific  technol- 
ogy is  not  peculiar  to  natural  history  alone. 
There  is  scarcely  a  mechanical,  professional 
or  commercial  occupation  that  has  not  its 
peculiar  technology.  Place  in  the  hands 
of  a  man  of  acknowledged  intelligence,  on 
other  subjects,  a  list  of  the  different  gar- 
ments, and  the  fabrics  which  compose 
them,  which  enter  into  a  lady's  toilet  of 
the  present  day,  and  see  how  much  he  will 
understand  about  the  names,  qualities  and 
materials;  and  yet  a  little  miss,  scarcely  in 
her  teens,  may  know  all  about  them,  and 
may  be  able  to  repeat  their  names  as  glibly 
as  her  A  B  Cs  ;  and  a  boy  ten  or  a  dozen 
years  old,  may  be  able  to  lay  his  hand  im- 
mediately upon  a  thousand  articles  in  a 
drug  store,  all  of  which  bear  Latin  names. 
Why,  the  very  cut-throats,  burglars,  pick- 
pockets, pugilists  and  the  habitues  of  the 
cock])it  have  a  sort  of  flash  technology 
that  is  perfectly  intelligible  to  them,  but 
"  all  Greek  "  to  the  honest  and  unsophisti- 
cated. It  seems  impossible  that  all  the  brain 
should  have  been  monopolized  by  these 
and  others  to  whom  we  have  alluded,  and 
none  accorded  to  farmers,  gardeners,  and 
fruit-growers.  We  must  confess  that,  per- 
sonally, we  have  often  wished  that  scienti- 
fic descriptions  had  been  couched  in  some- 
what plainer  language,  but  at  the  same  time 
we  are  compelled  to  acknowledge  its  im- 
practicability. We  never  feel  quite  sure 
that  we  perfectly  understand  what  the  ani- 
mal or  plant  is  that  an  author  is  describing 


who  entirely  discards  or  ignores  scientific 
nomenclature.  We  feel  like  a  mariner  at 
sea  without  a  compass  ;  although  he  may 
not  fully  understand  the  minute  details  of 
the  instrument,  yet  so  far  as  he  does  under- 
stand, it  is  to  him  an  infallible  guide.  We 
must  educate  ourselves  up  to  an  intelligent 
standard  on  this  subject  as  well  as  on 
others,  and  meet  the  efforts  that  are  being 
made  to  popularize  science,  at  least  half 
way,  and  to  do  this  there  needs  to  be  pro- 
vision made  for  it  in  our  systems  of  public 
instruction.  The  curriculum  of  the  school 
need  not  be  lumbered  unnecessarily  with 
scientific  technology,but  should  have  suffici- 
ent to  guide  the  student  in  any  occupation 
he  may  afterward  select  as  his  business  of 
life.  Under  any  circumstances  all  element- 
ary education  is  but  rudimental,  and  only 
becomes  useful  when  it  is  reduced  to 
practice,  and  especially  so  when  it  be- 
comes a  part  and  parcel  of  our  daily 
calling,  and  is  interwoven  with  our  pecu- 
niary interests.  The  name,  the  nature,  the 
habits  and  the  forms  of  the  animals  exist- 
ing in  the  districts  we  have  chosen  for  our 
inheritance,  become,  as  it  were,  a  part  of 
our  stock  in  trade,  and  a  knowledge  of 
them  is  as  essential  to  the  successful 
farmer  as  a  knowledge  of  composts  and 
fertilizers,  or  of  agricultural  implements 
and  how  to  use  them.  And  the  longer  we 
live,  the  more  we  improve  and  cultivate 
the  land,  the  more  attention  will  have  to 
be  paid  to  the  incidental  checks  and  draw- 
backs to  agricultural  progress. — Lancaster 
Farmer. 

Extensive  destruction  of  the  Cot- 
ton Worm. — The  Hon.  ].  Floyd  King  of 
Louisiana,  in  ordering  a  number  of  copies 
of  our  Bulletin  on  the  Cotton  Worm,  re- 
marks : 

I  myself  can  mention  an  instance  of  administer- 
ing poison  to  the  Cotton  Worm  on  over  3,000 
acres  of  land  in  one  year.  The  application  was 
simpl}^  Paris  green  and  water.  The  year  I  refer 
to  was  1873,  when  the  worm  was  most  fatal  in 
its  ravages  throughout  the  Mississippi  Valley, 
and  I  saved  my  crop  when  all  around  me  it 
failed. 

"  Three  blow-flies  will  devour  the  body 
of  a  dead  horse  as  quickly  as  will  a  lion." — 
Linnceus. 
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Apple  Worm  Traps. — It  is  quite  un- 
necessary in  order  to  successfully  fight  the 
Codling  Moth,  that  we  have  the  bands  with 
the  latest  date  of  the  patent  office  on  them. 
During  the  past  season  I  applied  iron 
bands  to  some  apple  trees  and  found  that 
the  larva  of  the  Codling  Moth  {Carpocapsa 
pomonella)  had  no  preference  between  an 
iron  bedstead  without  mattress  of  any  kind, 
and  one  made  of  soft  leather  or  paper  with 
the  softest  of  woolen  or  cotton  mattress  in 
which  to  slumber.  In  other  words,  the 
larva  of  the  Codling  Moth  can  be  entrapped 
under  the  simplest  and  cheapest  band,  be 
it  made  of  paper,  cloth,  or  leather,  so  long 
as  the  bark  of  the  tree  is  kept  smooth  and 
no  sticks  or  fences  are  near. — Chas.  D. 
Zimmermann. 


Value  of  an  Entomological  Maga- 
zine TO  Fruit-growers. —  Every  bee- 
keeper who  wishes  to  know  what  is  going 
on  in  the  bee  world  takes  a  paper  devoted 
to  bees,  of  course.  A  breeder  of  fine  cat- 
tle can't  do  without  the  Live  Stock  Journal. 
The  gardener  or  nurseryman  must  have  the 
Gardeners'  Monthly  or  else  he  is  behind  the 
times.  Now  why  do  we  fruit-growers  grope 
about  as  with  a  smoky  lantern  for  remedies 
for  insects,  sure  to  pick  up  some  self- 
acting  "  sure  cure "  for  the  Curculio  or 
other  pest,  that  some  editor  invented  to  fill 
up  his  columns.  Why  not  take  a  paper  on 
the  subject  that  will  give  us  sound  advice 
(no  patent-medicine  remedies),  and  whose 
editor  will  be  glad  to  receive  specimens  of 
troublesome  insects,  give  us  the  name  and 
a  remedy.  Is  the  subject  not  of  enough 
importance  ? 

When  a  thief  steals  a  peck  of  apples 
(value  about  loc),  some  of  us  will  invest 
from  SS-oo  to  $25.00  for  lawyer's  advice, 
etc.,  how  best  to  capture  the  thief.  But 
when  the  Codling  Moth  breaks  into  our 
orchards  and  destroys  from  one-fourth  to 
one-half  of  our  crop,  we  are  not  willing  to 
give  an  entomological  lawyer  $2.00  a  year 
to  keep  us  posted  as  to  how  best  to  fight  the 
insect  thieves. — Chas.  D.  Zimmermann,  be- 
fore the  Western  New  York  Horticultural 
Society. 


The  Proboscis  of  the  common  House- 
fly.— There  have  been  published  a  good 
many  descriptions  of  this  organ,  some  of 
them  illustrated  by  drawings  under  the 
microscope,  more  or  less  coarse  and  inac- 
curate. It  is  a  pleasure  to  read  so  thorough 
a  paper  on  the  subject  as  that  by  Prof. 
Macloskie  in  the  March  number  of  the 
American  Naturalist.  He  finds  that  there 
is  formed  a  set  of  teeth  on  the  circum-oral 
rods  and  intervening  between  the  roots  of 
the  false  tracheae.  In  some  species  he  finds 
three  rows  of  these  teeth,  each  tooth  two- 
cusped,  while  others  have  but  one  row, 
each  tooth  being  three-cusped,  and  suggests 
that  these  differences  are  of  generic  value, 
a  suggestion,  however,  which  we  think  will 
not  meet  with  much  following.  He  shows 
pretty  conclusively  that  the  suggestion, 
made  nearly  a  century  ago  by  Gleichen  but 
generally  rejected,  that  inflation  is  used  to 
protrude  the  proboscis  in  addition  to  muscu- 
lar action,  is  correct,  the  protrusion  and  dis- 
tension being  a  joint  affair,  the  tracheal  sys- 
tem and  the  muscles  combining  in  the  work. 

In  searching  for  the  homologies  of  the 
fulcrum  of  the  proboscis  he  finds  it  in  the 
endocranium  of  the  insects  of  other  Orders, 
and  the  endocranium  of  the  Cockroach 
shows  that  all  the  parts  correspond  exactly 
with  the  retracted  proboscis  of  the  House- 
fly. "  We  have  thus,"  he  concludes,  "  fallen 
upon  a  modification  of  a  structure  depend- 
ent on  metamorphosis  of  function,  almost 
as  striking  as  that  which  exists  between 
the  suspensor  of  a  bird's  mandible  and  the 
small  bones  of  the  human  ear." 


Notes  on  South  American  Lepidop- 
TERA. — At  the  February  6th  meeting  of 
the  London  (Eng.)  Entomological  Society, 
as  reported  in  the  Entomologists'  Monthly 
Magazine,  Mr.  Meldola  read  extracts  from 
a  letter  to  Mr.  Darwin  from  Dr.  Fritz 
Miiller,  from  Santa  Catharina,  Brazil,  con- 
cerning the  habits,  etc.,  of  several  South 
American  Lepidoptera.  One  of  the  Sphing- 
idce  in  that  locality  had  a  proboscis  (ex- 
hibited) of  22  centimetres  in  length.  An- 
other species  of  the  same  family  exhaled  a 
strong   scent,   which   proceeded    from,  an 


126 


THE   AMERICAN    ENTOMOLOGIST. 


odoriferous  organ  indicated  by  two  pencils 
of  hairs  at  the  base  of  the  abdomen.  The 
flowers  of  a  species  of  Lantana  are  yellow 
the  first  day,  orange  the  second,  and  purple 
the  third,  and  Dr.  Miiller  entered  into  in- 
teresting details  with  respect  to  the  species 
of  butterflies  that  respectively  visited  the 
flowers  in  their  different  conditions  of 
coloration,  proving  considerable  appreci- 
ation of  color  in  these  insects.  Finally, 
he  alluded  to  a  secondary  sexual  character 
existing  in  the  genus  Calidrvas  and  some 
others,  the  costal  margin  of  the  anterior- 
wings  being  sharply  serrated  in  the  f,  and 
smooth  in  the  ? .  Mr.  Meldola  said 
that  in  the  British  Museum  there  is  a  South 
American  specimen  of  Macrosila  cluentius 
with  a  {injboscis  23.5  centimetres  (9^ 
inches)  in  length. 


Early  Silk  Culture  in  Virginia. — 
How  many  times  silk  culture  has  prom- 
ised to  be  one  of  the  great  industries  in 
this  country,  and  then  almost  passed  out 
of  sight  and  mind,  may  be  inferred  from 
the  following  reference  to  silk  culture  in 
Virginia  which  appears  in  the  second  edi- 
tion of  Evelyn's  Sylva,  published  in  Lon- 
don, Eng.,  1669.  In  speaking  of  the  va- 
rious products  of  the  world,  the  author 
says  :  "  I  will  also  instance  in  that  which 
is  now  in  good  forwardness  ;  Virginia  has 
already  given  silk  for  the  clothing  of  our 
kings  ;  and  it  may  happen  hereafter  to  give 
clothes  to  a  great  part  of  Europe  and  a 
vast  treasure  to  our  kings.  If  the  silk- 
worm shall  thrive  there  (of  which  there 
seems  to  be  no  doubt)  the  profit  will  be 
inexpressible."  After  two  centuries,  we 
can  still  say  "  there  seems  to  be  no  doubt  " 
of  the  success  of  the  silkworm  in  Virginia, 
and  all  there  is  wanting  is  that  Virginians 
shall  go  to  work  and  raise  the  silk.— A.  S.  F. 


Vitality  of  the  Sheep  Scab. — Writ- 
ing under  date  of  December  12th,  1879, 
Mr.  F.  C.  Lewis,  Chief  Sheep  Inspector  of 
New  Zealand,  says  that  Mr.  W.  McLaugh- 
lin of  Papatoitoi,  in  the  month  of  October, 
1877,  placed  some  five  or  six  acari,  with  a 
small   quantity  of  wool  and    scab  matter, 


between  two  flat  pieces  of  glass,  having  the 
edges  inclosed  by  gummed  paper.  The 
original  insects  have  died ;  but  about  ten 
young  acari,  of  various  sizes — the  largest 
about  the  sixth  of  the  full  size — were  alive 
last  month,  and  have  been  preserved  for 
future  examination.  These  experiments, 
says  the  Pacific  Rural  Press,  as  well 
as  others  that  might  be  adduced,  de- 
monstrate the  tenacity  of  life  pertain- 
ing tothe  scab  insect,  and  confirm  the 
necessity  that  exists  for  prolonged  and 
careful  precautions  being  applied  in  cases 
of  sheep  infected  with  the  scab  dis- 
ease. 


Cabbage-worm  Parasite. — We  notice 
that  correspondents  of  the  agricultural  and 
horticultural  press  when  referring  to  the 
Pteromalus  ptirparutji,  or  Imported  Cab- 
bage-worm parasite,  generally  state  that 
the  female  fly  deposits  her  eggs  in  the  pupa 
or  chrysalis.  This  however,  is  incorrect,  as 
any  one  can  discover  by  gathering  some  of 
the  infested  full-grown  caterpillars  and 
placing  them  in  a  close  box  to  undergo 
their  transformation.  The  flies,  instead  of 
laying  their  eggs  upon  the  chrysalides,  de- 
posit them  in  the  caterpillar  while  this  is 
feeding  on  the  cabbages  or  other  closely 
allied  plants  in  the  garden.  The  minute 
parasitic  grubs  resulting,  bore  into  and  feed 
upon  the  fatty  substance  of  the  unfortunate 
caterpillar,  but  do  not  Jcill  it,  or  prevent  it 
from  crawling  away  and  successfully  pass- 
ing into  its  chrysalis  state.  But  after  this 
change  the  parasites  continue  to  eat  until 
the  entire  substance  within  the  chrysalis 
skin  is  destroyed,  the  skin  itself  protect- 
ing them  until  the  following  spring,  when, 
having  changed  to  flies,  they  break  through 
the  shell  of  their  victim,  and  escape. — 
A.  S.  F. 


Floating  Apiaries. — Last  year  a  very 
interesting  experiment  was  tried  by  Mr. 
C.  O.  Perrine  of  Chicago,  who  believed 
that  he  could  very  materially  extend  the 
honey-producing  season  by  floating  his 
apiary  on  a  barge  down  the  Mississippi 
late    in    the    season,    and    then    returning 
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northward  with  the  advancing  season  the 
subsequent  year,  leaving  the  colonies  mean- 
while in  the  south.  The  experiment,  the 
results  of  which  were  looked  forward  to 
with  a  good  deal  of  interest  by  the  apiar- 
ists of  this  country,  has  been  abandoned 
as  unprofitable,  and  our  old-time  friend, 
M.  M.  Baldridge  of  St.  Charles,  111.,  has 
made  arrangements  to  take  charge  of  most  of 
the  colonies  during  the  season.  The  bees 
laden  with  stores  are  too  apt,  in  crossing 
the  water,  to  fall  short  of  reaching  the 
barge.  They  are  also  liable  to  be  chilled 
by  the  cool,  shifting  breezes  that  prevail 
near  large  bodies  of  running  water.  Thus 
large  numbers  of  them  perished.  The 
bees  (some  600  stands)  will  be  moved  in 
future  by  rail. 

American  Staphylinid.b  wanted. — 
The  French  entomologist,  Mr.  Albert 
Fauvel,  so  well  known  by  his  papers  on  the 
Staphylinidce  of  the  Old  World  as  well  of 
Central  and  South  America,  published 
about  a  year  ago  the  first  part  of  his  paper 
on  the  StaphylmidcB  of  North  America. 
This  volume  of  100  pages  is  invaluable  to 
the  Coleopterists  of  this  country  A 
speedy  continuation  of  the  work  is  prom- 
ised by  M.  Fauvel,  who  appeals  to  Amer- 
ican collectors  to  furnish  him  with  mate- 
rial, so  as  to  render  the  work  as  complete 
as  possible,  the  specimens — named  or  un- 
named— to  be  sent  per  post  to  M.  Fauvel 
(rue  d'Auge  r6,  Caen,  France),  who  will 
return  them  authentically  determined. 


Probable  Parthenogenesis  in  the 
Hessian  Flv. — Dr.  Hagen  gives,  in  the 
March  number  of  our  contemporary  the 
North  American  Entomologist,  reasons  to 
believe  that  parthenogenesis  may  occur  in 
the  common  Hessian  Fly  {Cecidomyia  de- 
structor^. He  also  raises  the  question  as 
to  whether  this  insect  is  still  common  and 
injurious  in  this  country.  It  is  beyond 
doubt  less  injurious  in  the  older  wheat 
growing  sections  of  the  country  than 
formerly;  for  the  ravages  of  the  insect 
have   extended   westward    with  'the   well 


known  movement  in  the  same  direction  of 
wheat  culture.  In  the  great  wheat-grow- 
ing States  its  ravages  continue  and  the 
agricultural  journals  give  just  as  much 
space  to  its  consideration  as  of  yore.  As 
with  nearly  all  insect  enemies  of  our 
crops  it  prevails  more  in  some  years  than 
in  others — especially  in  hot  and  moist 
ones — but  during  our  residence  in  Mis- 
souri there  was  no  year  when  it  was  not  in 
some  sections  reported.  The  fact  that  it 
is  scarce  in  entomological  cabinets  may  be 
explained  on  much  the  same  grounds  that 
insects  like  the  common  Mosquito  and 
House  Fly  are  equally  rare  in  such  cabinets. 
Cecidomyia  destructor  is  represented  in  our 
cabinet  in  all  stages,  either  mounted  dry 
or  in  balsam. 


Raspberries  destroyed  by  Weevils. — 
A  species  of  weevil  or  snout-beetle,  the 
Otiorhynchus  picipes,  has  of  late  years  been 
very  destructive  to  raspberry  plantations 
in  England.  In  1878  a  fruit-growe.r  in 
Cornwall,  reported  the  destruction  of  two 
acres  of  plants,  and  since  that  time  the  pest 
seems  to  have  spread  quite  rapidly,  and 
the  past  season  many  plantations  were  at- 
tacked in  different  parts  of  England.  The 
weevil  not  only  strips  the  leaves  from  the 
plants,  but  destroys  the  tender  shoots  and 
eats  the  bark  from  the  growing  canes. 
Gathering  the  beetle  with  a  sweep-net 
after  dark,  has  thus  far  proved  to  be 
the  most  efficacious  method  of  destroying 
this  pest.  Our  importers  of  plants  should 
be  on  their  guard  against  introducing  this 
weevil,  as  it  would  no  doubt  flourish  in 
this  country,  as  we  have  already  several 
closely  allied  species  belonging  to  the  same 
genus. 


Errata. — Page  98,  col.  i,  line  19,  for 
'''habillarde"  read  ''^babillarde  {Curruca gar- 
rula  Briss);"  col.  2,  line  13  from  bottom, 
for  "so  minute  a  prey"  read  "such  minute 
prey."  Page  99,  col.  2,  line  26,  for  "cut- 
worm or  green  worm"  read  "cut-worms 
or  green  worms."  Page  97,  col.  2,  line  8 
from  bottom,  for  "attracting"  read  "at- 
tacking." 
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equaled  by  its  beauty. 


Extracts  from  Correspondence. 


[We  shall  publish  in  this  Department  such  extracts  from  the 
letters  of  our  correspondents  as  contain  entomological  facts 
worthy  to  be  recorded,  on  account  either  of  their  scientific  or 
of  their  practic.ll  import.ince.  We  hope  our  readers  will  con- 
tribute each  their  several  mites  towards  the  general  fund  ■  and 
in  case  they  are  not  perfectly  certain  of  the  names  of  the  in- 
sects, the  peculiarities  of  which  are  to  be  mentioned,  will  send 
specimens  along  in  order  that  each  species  may  be  duly 
identified.]  «-  j  j 

Reduction  in  Price  of  Pyrethrum.— We  have 
reduced  the  price  of  powder  in  eight-pound  cans 
to  seventy-five  cents  per  pound,  and  our  next 
crop  will  be  principally  put  up  in  barrels  and 


cans,  which  we  anticipate  reducing  still  further. 
Having  planted  over  five  hundred  acres  last  fall, 
we  expect  to  cominence  grinding  about  the  25th 
of  June  next.  We  shall  increase  the  production 
of  the  plants  from  year  to  year,  and  will  endeavor 
to  place  it  within  the  reach  of  all,  hoping  that  by 
putting  up  a  pure  article  we  may  soon  be  able  to 
drive  out  of  market  the  adulterated  stuff  which  is 
now  imported,  and  we  shall  leave  the  consumers 
to  adulterate  it  themselves,  as  in  their  experi- 
ments they  may  need  to. — G.  N.  Milco. 

A  Natural  Insecticide. — There  has  been  re- 
cently discovered  in  Schuylkill  Co.  a  shale  which 
decomposes  easil)'  and  rapidly,  and  which  is 
being  considerably  used  as  a  fertilizer  and  bug 
killer.  I  am  told  that  neither  the  Chinch  nor 
any  other  bug  will  attack  vegetation  growing  in  a 
soil  fertilized  by  this  material.  An  analysis 
shows  it  to  contain  sulphuric  acid,  iron,  alum, 
humic  acid. — C.  A.  Green,  M.  D.,  Lancaster,  Pa. 

Cotton  culture  and  the  insects  affecting  the 
plant  at  Bahia,  Brazil. — Cotton  is  not  grown 
at  present  to  any  considerable  extent  in  this 
Province  and  has  ceased  to  be  an  article  of  ex- 
portation. The  cultivation  is  simple  in  the  ex- 
treme, requiring  little  care  or  attention,  but  owing 
to  the  distance  from  this  part  of  the  cotton 
producing  districts,  the  cultivation  has  long  since 
ceased  to  be  remunerative. 

The  insect  enemies  of  the  cotton  plant  which 
particularly  attack  it,  corisist  of  two  species  of 
moths  which  in  the  form  of  worms  or  caterpillars 
prey  upon  its  leaves  and  stalk  as  also  the  cotton 
pod  itself.  It  is  also  attacked  by  a  peculiar 
species  of  bug,  a  specimen  of  which  is  forwarded, 
and  by  the  grasshoppers,  which  commit  great 
ravages  on  the  foliage  and  the  tender  stalks. 

The  "Cotton  Worm"  as  described  by  Prof. 
Riley  is  somewhat  different  from  the  worm  found 
in  this  Province,  differing  in  color  and  other 
respects,  but  it  is  no  doubt  of  very  similar  char- 
acter. 

The  ravage  committed  by  them  is  greater  in  the 
dry  or  summer  months,  say  September,  October, 
November,  and  December. 

This  Cotton  Worm  is  believed  to  have  been 
always  in  the  country,  and  not  imported. 

Cotton  has  been  grown  in  this  part  of  Brazil 
for  as  long  a  time  as  any  other  production,  and 
it  is  also  found  growing  wild. 

The  prevailing  direction  of  the  wind  during 
the  months  of  March,  April,  June,  and  July  is 
easterly,  varying  from  N.  E.  to  S.  E. — Richard 
A.  Edes,  U.  S.  Consul,  Bahia,  Brazil. 

[Mr.  Edes  kindly  accompanied  his  communica. 
tion  with  specimens,  upon  which  we  will  add  a 
few  remarks.  The  worm  that  takes  the  place  of 
our  Aletia  is,  both  by  the  colored  drawing  and 
the  specimens  sent,  easily  distinguished  from 
Aletia.  The  four  moths  are  in  poor  condition 
and  show  some  variation.  The  species  is  one  of 
the  smallest  of  the  genus  Anomis,  and  between 
illita  Gn.  and  Hiibner's  figure  of  exacta,  of  which 
Prof.  Grote  kindly  had  a  copy  made  for  us.  In 
the  larva  the  front  pair  of  abdominal  prolegs  is 
perfectly  obsolete  and  the  second  pair  of  nearly 
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the  same  size  as  the  others  The  piliferous  spots 
are  reddish  without  pale  annulation.  The  chrys- 
alis has  the  cremaster  less  swollen  at  tip,  but 
otherwise,  except  in  smaller  size,  is  undis- 
tinguishable. 

The  egg  is  so  similar  to  that  of  Aletia  that  it  is 
doubtful  whether  there  are  any  constant  dis- 
tinguishing characters ;  the  ribs  in  the  single 
specimen  examined  are  somewhat  fewer  in  num- 
ber and  consequently  more  marked. 

That  this  is  the  "Cotton  Worm"  of  Bahia  is 
interesting  from  the  fact  that  Aletia  was  described 
by  Hiibner  from  that  place.  If,  as  we  cannot 
well  doubt,  Mr.  Grote  has  correctly  determined 
Hiibner's  figure  of  Aletia  to  represent  Say's 
.Voctua  xylina,  it  will  also  yet  be  found  there. 
There  is  a  possibility,  however,  that  the  figure 
has  misled,  and  the  description  of  Hiibner  is 
certainly  of  no  value  as  a  guide. 

The  cotton  bolls  contained  the  following  in- 
sects, which  all  appear  to  have  fed  upon  the 
seeds :  (i)  a  small  Tineid,  badly  rubbed  but 
distinct  from  the  species  so  abundantly  found  in 
the  U.  S.  under  similar  conditions  and  which  is 
figured  by  Prof.  Glover  as  possibly  T.  grauella. 
but  is,  as  Mr.  Chambers  informs  us,  a  new  species 
of  Laveriia.  It  is,  however,  a  diflferent  species. 
(2)  A  species  of  Hypothenemus,  apparently  not 
differing  from  H.  hispidulus ,  which  has  also  been 
found  in  diseased  cotton  bolls  in  the  U.  S.  and 
on  the  Bahama  Islands  and  which  also  bores  in 
the  twigs  of  the  dead  plants.  (3)  Two  specimens 
of  a  Paratenetus,  differing  from  the  allied  North 
American/',  punctatus  which  is  found  in  diseased 
cotton  bolls  in  the  U.  S.  by  its  very  strongly 
dentate  thorax.  (4)  One  specimen  of  a  Diploccelus 
not  occurring  in  the  U.  S.  (5)  Four  specimens 
of  Arcvocerns  fasciciilatiis,  a  cosmopolitan  beetle 
found  in  articles  of  commerce  and  frequently 
observed  in  diseased  cotton  bolls  in  the  Southern 
States. 

The  large  bug  is  the  Cotton  Stainer  {Dysdercus 
siittirelhis  H.  S.)  also  found  in  the  U.  S.  and 
greatly  injurious  to  cotton  on  the  Bahamas.] 

Answers  to  'Correspondents. 

[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departments  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects    should  never  be 

ENCLOSED  LOOSE  IN  THE  LETTER. 

Whenever  possible,  larvae  {i.  e.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  box — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Hemispherical  Larva  at  bottom  of  Ant  Hill. 

— Will  you  favor  me  with  the  name  of  the  speci- 


men which  I  inclose  ?  It  was  found  in  the 
bottom  of  an  ant  hill.  One  specimen  died  before 
it  was  put  in  alcohol — the  black  one. 

I  am  glad  you  have  started  your  Entomologist 
again.  I  sincerely  trust  it  will  prove  a  success. 
—  D.  S.  Sheldon,  Davenport,  Iowa. 

The  curious  objects  you  send,  which,  in  the 
shape  of  body  and  sculpture  of  the  upper  surface 
resemble  very  closely  certain  kinds  of  naked 
snails,  are  the  apparently  full  grown  larvje  of  a 
two-winged  fl}'  {Microdon  glohosiis),  belonging  to 
the  family  Syrphid,r.  There  seems  to  be  but 
little  known  of  the  life  history  of  these  insects. 
Packard,  who  figures  the  larva,  puparium  and 
imago  of  this  species  {z'ide  "  Guide  to  the  Study  of 
Insects,"  3d  ed.  p.  398,  Fig.  317),  says  that  the 
larva  was  found  by  Mr.  Sanborn,  under  sticks,  in 
company  with  shells.  What  relation  these  larvae 
have  to  the  ants  is  not  known,  and  we  should  be 
very  glad  to  receive  from  you  further  facts  on 
this  subject.  Mr.  Schwarz  informs  us  that  while 
looking  for  beetles  in  the  hills  of  a  reddish  ant 
near  Ann  Arbor,  Mich.,  he  found  this  larva  in 
the  innermost  portion  of  the  hill. 

Chrysalides  dug-  up  in  Cotton  Field,  mis- 
taken for  those  of  the  Cotton  Worm. — Will 
you  oblige  me  by  mailing  to  me  a  cop}'  of  the 
Communication  referred  to  in  the  inclosed  slip 
from  the  "  Tribtme  :  " 

Prof.  Riley  in  a  communication  just  made  public,  upon  the 
hibernation  of  the  cotton-wo>-)ii,  states,  as  a  summary-  of  our 
present  knowledge  of  the  subject,  that  the  Aletia  never  hiber- 
nates as  egg,  larva  or  chrysalis,  and  that  it  survives  the  Winter 
only  in  the  Southern  portion  of  the  cotton-belt  in  the  moth  or 
perfect  stage.  Hibernation  seems  more  common  in  the  West- 
ern part  of  this  belt  than  the  Eastern  portion,  and  consequently 
it  is  here  that  the  earliest  appearance  of  the  worm  is  noticed. 

If  what  that  paper  states  is  really  "  a  summary" 
of  the  knowledge  arrived  at  with  reference  to  the 
hibernation  of  the  Cotton  Worm,  I  acknowledge 
myself,  vulgarly  speaking,  "stumped."  The 
fact  is  that  in  the  process  of  plowing  (in  sandy 
land)  during  the  past  month,  I  have  noticed 
hundreds  of  the  larva  or  chrysalis  of  the  Cotton 
Worm,  alive  and  kicking,  healthy  looking, 
thrown  up. — Robert  Worrel,  St.  Joseph,  La. 

We  can  only  refer  j^ou  to  what  we  have  said  on 
the  subject  of  hibernation  of  Aletia  in  chapter  10 
of  Bulletin  No.  3  of  the  U.  S.  Entomological 
Commission  as  reprinted  in  the  January  num- 
ber of  this  magazine.  We  recommend  that 
you  carefully  compare  the  larvae  and  chrysalides 
found  in  the  ground  and  supposed  by  you  to 
be  those  of  Aletia,  with  the  figures  we  have 
given.  If  this  comparison  does  not  satisfy  j'ou, 
keep  )'our  chrysalides,  covered  with  a  little  soil, 
in  a  closed  glass  jar,  and  compare  the  moths 
which  will  issue  therefrom  with  the  figure  of 
Aletia  which  we  have  given.  We  hope  you  will 
then  be  convinced  that  your  supposition  is  wrong. 

Aleurodes  on  Oxalis. — Inclosed  are  leaves 
from  the  "Oxalis"  infested  with  an  insect  new 
in  my  experience  ;  be  so  kind  as  to  say  what  it 
is.  I  fail,  with  the  lens  I  have,  to  determine  vvhich 
are  eggs  and  which  are  larvae.     I  shall  be  very 
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glad  if  thy  time  will  allow  some  attention  to  the 
subject. — S.  A.  Conard,  West  Grove  P.  O. 

The  insect  proves  to  be  a  species  of  Aleurodes 
in  different  stages  of  development.  The  eggs 
are  elongate-oval  and  of  a  very  light  bluish- 
green  color,  more  whitish  toward  the  margins. 
They  are  pretty  firmly  attached  to  the  surface  of 
the  leaf  in  an  upright  position  b)'  a  short  spini- 
form  thread.  Only  one  larva  was  to  be  found. 
It  is  elongate,  and  of  a  light  green  color.  Both 
egg  and  young  larva  are  difficult  to  observe,  as 
they  are  quite  small.  The  pupa  is  ova',  flattened 
on  two  sides,  uniformly  greenish-white  with  the 
dark  ej^es  visible  through  the  delicate  and  trans- 
parent shell.  It  is  always  firmly  fastened  to  the 
leaf.  Of  winged  imagos  there  are  quite  a  number, 
both  males  and  females,  the  sexes  differing  princi- 
pally in  the  form  of  the  abdomen.  The  color  of  this 
winged  form  is  bright  yellow,  eyes  brown,  an- 
tennjE, wings  and  legs  white.  This  white  color  dis- 
appears entirely  when  the  specimens  are  mounted 
in  balsam,  a  fact  which  shows  the  importance  of 
describing  these  insects  from  living  specimens. 
The  species  is  doubtless  undescribed,  as  very 
little  or  no  attention  has  so  far  been  paid  to  this 
interesting  family  in  this  country. 

Larvae  in  stomach  of  Black  Bass.— .S".  A.  /., 

Norma/,  III. — Of  the  two  larvae  you  send  us 
as  having  been  found  in  the  stomach  of  a  Black 
Bass  {AficivpterHs  salnioidcs).  one  is  too  imperfect 
to  admit  of  determination.  All  that  can  be  said 
about  it  is  that  it  is  a  Coleopterous  larva,  perhaps 
belonging  to  the  Dascillidcv.  The  other  larva 
belongs  to  the  Dytiscid,c,  is  allied  to  Cybistcr,  but 
differs  in  the  form  of  the  head.  From  the  larva 
oi Dytiscus  it  differs  by  its  very  slender  maxillary 
palpi.  We  take  it  to  be  the  larva  of  either  Lnc- 
cophilus  or  Hydrocantktis,  several  species  of  which 
are  very  common. 

Insects  from  Stomach  of  Rock  Bass,— I  take 
it  for  granted  that  you  will  be  at  least  as  much 
interested  in  the  subject  of  the  food  of  fishes  as  in 
that  of  the  food  of  birds,  and  1  therefore  send  you 
a  minute  larva  (or  a  part  of  one)  which  is  not 'un- 
common in  the  stomachs  of  Rock  Bass  and  Sun- 
fishes  taken  in  the  Illinois  River  in  July.  It  is 
sometimes  associated  with  such  aqu.^tic  insects 
as  Corixa  tiiinida,  Hydroporus,  and  larvfe  of  Chi- 
ronomoiis  ;  and  sometimes  (in  the  common  Sun- 
fish,  Lepiopomus  pallidus)  with  terrestrial  insects 
washed  in.  I  send  you  as  nearly  perfect  an  in- 
dividual as  I  have  found,  taken  from  the  latter 
species.— S.  A.  Forbes,  Normal,  111. 

Unfortunately  the  specimen  sent  by  Prof. 
Forbes  came  to  hand  with  the  anal  portion,  which 
is  of  so  much  importance  in  determining  many 
Coleopterous  larvae,  (for  such  it  is)  entirely  want- 
ing. From  the  general  structure  of  the  remainder 
of  the  body  we  should  say  that  it  might  be  the 
larva  of  Cyphon,  in  which  event  it  is  not  strictly 
aquatic  but  was  washed  into  the  water  with 
mud.     That   it  is  Coleopterous  there  is  no  ques- 


tion ;   that  it  is  not  aquatic  is  more  than  probable  ; 
but  for  the  rest  there  is  no  certainty. 

New  Enemy  to  Sugar  Cane. — The  beetles 
of  which  I  send  you  with  this  a  few  specimens 
have  appeared  in  large  quantities  upon  many  of 
our  sugar  plantations,  and  are  doing  very  much 
damage  to  our  small  canes.  They  eat  to  the 
centre  of  the  cane  under  ground  and  destroy  the 
inside  just  above  the  mother  stock  for  some  two 
inches.  As  many  as  56  have  been  found  in  15 
inches  length  of  row  The}'  threaten  to  become 
a  very  serious  pest.  Can  you  give  me  any  informa- 
tion regarding  them  and  what  means,  if  any,  can 
be  taken  to  protect  the  sugar  plants  from  them  ? 
—  D.  Th.,  Patterson ville,   St.  Mary's  Parish,  La. 

The  species  is  IJgyrus  rugiceps  and  has  been 
previously  reported  to  us  from  the  same  region 
of  countrj',  especially  from  Baton  Rouge,  as  in- 
jurious to  young  corn  and  grasses,  in  the  same 

[Fig.   Kl 


.\  simple  form  of  field  lamp. 

manner  as  decsribed  by  our  correspondent  to 
sugar  cane.  We  cannot  find  that  this  habit  of 
injuring  sugar  cane  by  this  beetle  has  been  any- 
where previously  recorded.  The  natural  history 
of  this  species  is  absolutely  unknown,  so  that  it 
is  impossible  to  suggest  any  remedy  based  there- 
on. The  beetles  are  no  doubt  attracted  by  light, 
and  might  be  killed  in  great  numbers  by  use  of 
the  ordinary  lamps  and  kerosene  pans  employed 
to  attract  the  Cotton  Moth  and  illustrated  in  the 
recent  Bulletin  which  we  issued  on  that  insect. 
We  reproduce  a  figure  of  one  of  the  simpler 
forms  of  these  lamps,  the  pan  of  which  should 
be  partly  filled  with  water  and  kerosene. 
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Parasites  of  the  Plum  Curculio. — Some  of 
the  members  of  our  Ithaca  Farmers'  Club  sa}'  that 
you  know  of  an  insect  which  will  kill  out  the 
Plum  Curculio  completely  in  three  3'ears,  if  intro- 
duced and  cultivated.  They  wish  to  know  if 
this  is  so,  and  to  cultivate  such  enemy  to  the  Cur- 
culios  which  have  been  uncommonly  injurious 
here  the  past  season.  For  them  1  make  the 
above  inquiry,  but  am  inclined  to  think  some- 
body has  misunderstood  you. — W.  S.  Barnard, 
Ithaca,  N.  Y. 

The  statement  alluded  to  by  our  correspondent 
is  undoubtedly  based  upon  what  we  wrote  nearly 
ten  years  ago  on  certain  parasites  of  the  Plum 
Curculio,  having  (3d  Missouri  Report,  pp.  24-29) 
there  shown  that  there  were  two  such  in  existence. 
We  quote  portions  of  our  account  of  the  most 
common  and  wide-spread  of  these  parasites  and 
herewith  introduce  figures  which  will  cause  them 
to  be  recognized  : 

Just  10  [now  20]  years  ago,  in  his  "Address  on 
the  Curculio,"  delivered  at  the  annual  meeting  of 
the  N.  Y.  State  Agricultural  Society,  Dr.  Fitch 
gave  an  account,  accompanied  with  a  figure,  of  a 
small  Ichneumon-fly  which  he  named  Sigalp/itis 
cuiridionis,  and  which  he  believed  was  parasitic 
on  the  Curculio.  Before  that  time  no  parasite 
had  ever  been  known  to  attack  this  pestilent 
little  weevil,  and  even  up  to  the  present  time  it 
is  currently  believed  that  no  such  parasite  exists  ; 
for  unfortunately  the  evidence  given  by  Dr.  Fitch 

[Fig.  49.] 


SiGALHHUS     CUKCULION 

(after  Riley). 

was  not  sufficient  to  satisfy  some  of  our  most 
eminent  entomologists.  These  [)arasites  were  in 
fact  received  by  him  from  Mr.  D.  W.  Beadle  of 
St.  Catherines,  C.  W.,  who  had  bred  them  from 
Black-knot,  from  which  he  bred  at  the  same  time 
a  certain  number  of  Curculios  ;  but  as  other 
worms  besides  those  of  the  Curculio  are  likewise 
found  in  Black-knot,  we  had  no  absolute  proof 
that  this  fly  was  parasitic  on  the  insect  \*n.  question. 
Consequently  we  find  that  Mr.  Walsh,  in  his  Re- 
port as  Acting  State  Entomologist  of  Illinois, 
rather  ridicules  the  idea  of  its  being  a  Curculio- 
pyphen  parasite  and  endeavors  to  prove  that  it  is 
parasitic  instead  on  the  larva  of  his  Plum  Moth 
{Semasia  pritnivom).  But  I  have  this  year  not 
only  proved  that  poor  Walsh  was  himself  wrong 
in  this  particular  inference,  but  that  he  was 
equally  wrong  in  supposing  his  little  Plum  Moth, 
so  called,  to  be  confined  to  plums  ;  for  I  have 
bred  it  from  Galls  (Quercus  frondasa  Bassett)  ; 
from  haws,  from  crab  apples,  and  abundantly 
from  tame  apples. 

To  be  brief,  Dr.  Fitch's  Siga/f'hus  is  a  true 
parasite  on  the  Plum  Curculio  and  I  have  bred 
hundreds  of  the  flies  from  Curculio  larva3.  The 
first  bred  specimens  gave  me  much  pleasure,  for 
as  soon  as  I  saw  the}^  belonged  to  the  same  genus 
as  Dr.  Fitch's  fly,  I  felt  assured  that  another  dis- 
puted question  was  settled.     But  to  make  assur- 


ance doubly  sure,  I  repeatedly  half  filled  large 
jars  with  pure  earth,  finely  sifted  so  that  no  liv- 
ing animal  remained  in  it.  Into  these  jars  I 
placed  Curculio  larvje  from  day  to  day  as  they 
issued  from  peaches  that  were  thrown  into 
another  vessel,  and  in  due  time  the  parasitic  flies 
began  to  issue  from  the  ground  along  with  the 
perfect  Curculios.  Nay  more  than  this,  I  soon 
learned  to  distinguish  such  Curculio  larvse  as 
were  parasitised,  and  after  they  had  worried 
thehiselves  under  the  ground — seldom  more  than 
half  an  inch— I  would  uncover  them,  and  on 
several  occasions  had  the  satisfaction  of  watching 
the  gnawing  worm  within  reduce  its  victim  until 
finally  nothing  was  left  of  him.  As  soon  as  the 
Curculio  larva  is  destroyed  by  the  parasite,  the 
latter  (Fig.  49,  a)  encloses  itself  in  a  tough  little 
yellowish  cocoon  of  silk  (Fig.  49,  />),  then  gradu- 
ally assumes  the  pupa  state  (Fig.  49,  c)  and  at 
the  end  of  about  the  same  length  of  time  that  the 
Curculio  requires  to  undergo  ils  transformations 
and  issue  as  a  beetle,  this,  its  deadly  foe,  gnaws 
a  hole  through  its  cocoon  and  issues  to  the  light 
of  day  asablack  four-winged  fly  (Fig.  50,(7,  male; 
b,  female).  In  the  vicinity  of  St.  Louis,  this  fly 
was  so  common  the  past  season,  that  after  very 
careful  estimates,  I  am  satisfied  three-fourths  of 
all  the  more  early  developed  Curculio  larvse  were 
destroyed  by  it. 

As  Mr.  Walsh  bred  this  same  parasite  from  the 
larvaj  of  his  little   Plum   Moth,  it   doubtless  at- 
[Fig.  50.] 


tacks  other  soft-bodied  larv;e  and  does  not  con- 
fine itself  to  the  Plum  Curculio.  This  is  the 
more  likely  as  it  would  scarcely  pass  the  winter  in 
the  fly  state.  The  female,  with  that  wonderful  in- 
stinct which  is  exhibited  in  such  a  surpassing  de- 
gree in  the  insect  world,  knows  as  well  as  we  great 
Lords  of  Creation  what  the  little  crescent  mark 
upon  a  peach  or  plum  indicates  ;  and  can  doubt- 
less tell  with  more  surety,  though  she  never  re- 
ceived a  lesson  from  her  parents,  whether  or  not 
a  Curculio  larva  is  drilling  its  way  through  the 
fruit.  When  she  has  once  ascertained  the  pres- 
ence of  such  a  larva  by  aid  of  her  antennse — which 
she  deftly  applies  to  difterent  parts  of  the  fruit, 
and  which  doubtless  possess  some  occult  and 
delicate  sense  of  perception,  which,  with  our 
comparatively  dull  senses,  we  are  unable  to  com- 
prehend—then she  pierces  the  fruit,  and  with  un- 
erring precision,  deposits  a  single  egg  in  her 
victim,  by  means  of  her  ovipositor. 

Now  there  is  a  variety  (7-21/21  s)  of  this  parasite, 
with  the  ovipositor  nearly  one-fifth  of  an  inch 
long,  but  in  the  normal  form  the  ovipositor  is 
only  twelve-hundredths  of  an  inch  long,  and  the 
Curculio  larva  must  therefore  be  reached  soon 
after  it  hatches,  or  while  yet  very  young.     Conse- 
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quently  wc  find  that  the  earliest  Curciilio  larvse, 
or  those  which  hatch  wliile  the  fruit  is  3'et  small, 
are  the  most  subject  to  be  parasitised,  and  while 
from  larva  obtained  early  in  the  season,  I  bred 
more  parasites  than  Curculios,  this  order  of 
things  was  reversed  a  little  later  in  the  year. 

Blister  Beetles   from  New  Mexico — J.   M., 

Silver  City,  N.  M.,  have  been  received.  The 
large  Blister  Beetle  you  send  is  J/ai^/viasis  aZ/i/c/a, 
very  common  in  the  south  west,  and,  as  you  sug- 
gest, beyond  doubt  valuable  as  a  vesicant.  There 
is  no  reason  why  these  beetles,  where  they  can  be 
easil}^  obtained  in  large  quantities,  should  not  be 
used  as  a  substitute  for  the  Spanish  Cantharides. 
The  smaller  beetle  is  a  Diplotaxis,  altogether  too 
much  broken  to  determine  specificall}'.  and  it 
has  not,  as  far  as  it  is  known,  any  visicatory 
properties. 

Abnormal  Cocoon. — I  have  collected  many 
Callosainia  proiiiethea  (Drury)  cocoons  here,  but 
to-da}^  I  have  found  on  the  maple  a  cocoon  sus- 
pended like  C.  promcthea  and  having  the  same 
general  form,  but  with  the  following  peculiarities: 
I,  it  occurred  on  a  twig  of  the  sugar  maple  ;  2,  it  is 
only  one-fourth  the  usual  size  ;  3,  it  is  woven 
very  thin,  loose  and  transparent,  without  a  leaf 
involved  ;  4,  the  moth  has  already  appeared  and 
deposited  about  fifty  eggs  in  a  frothy  hard  mass 
over  one  side  of  the  cocoon.  What  can  this  be  ? 
— W.  S.  B.,  Ithaca,  N.  Y. 

The  cocoon  which  was  kindly  sent  for  inspection 
is  simply  a  stunted  specimen  of  that  of  Orgyia 
antiqtin.  It  had  been  fastened  to  a  twig,  which 
is  an  abnormal  position,  and  by  winds  or  some 
other  means  had  become  partly  detached  except 
at  one  point,  the  silk  which  had  been  spun  along 
the  twig  twisting  and  forming  the  suspensory 
band.  Its  real  character  is  shown  alike  by  the 
texture  of  the  cocoon,  the  nature  of  the  eggs  and 
of  the  chrysalis  shell  and  larval  exuvium. 

Insects  found  about  Orange  Trees.— 7.  .S'. 
Barnwell,  M.  D.,  Darieii,  OV?.— The  insects  you 
send  and  which  you  found  on  Orange  trees  are 
as  follow  :  (i)  a  species  of  Aphis  in  various  stages 
of  maturity.  Whether  or  not  this  species  has 
been  described  is  hard  to  say,  but  it  is  the  only 
one  among  the  insects  you  send  which  is  really 
injurious  to  the  plant,  when  it  appears  in  large 
numbers  on  the  young  leaves.  Among  j^our  spe- 
cimens are  the  following  enemies  of  the  Aphis 
just  alluded  to:  (i)  a  lady-bird  {Chilocorus  bivul- 
nerus),  the  small,  round,  shining,  black  beetle 
with  a  red  spot  on  the  middle  of  each  wing-case, 
and  the  abdomen  red  ;  (2)  the  larva  of  the  forego- 
ing species,  which  is  easily  recognizable  by  its 
body  being  covered  with  very  stout,  long,  black 
prickly  spines  ;  (3)  the  larva  of  another  lady-bird 
too  much  injured  to  allow  any  exact  determina- 
tion ;  (4)  a  Syrphus  ily,  the  larvaj  of  which  genus 
are  known  to  feed  on  Aphides.  The  following 
species  have  no  particular  connection  with  the 
Orange  trees,  and  their  presence  on  or  near  such 
is  merely   accidental,    {i)  Neoclytus   erythroceph- 


alus,  a  Longicorn  beetle  knowri  to  bore  in  Elm, 
Hackberry  and  other  deciduous  trees;  (2)  Dras- 
tcriiis  amabilis,  the  larva  of  which,  belonging  to  the 
so-called  "Wire  Worms,"  is  known  to  be  in- 
jurious by  feeding  on  the  tender  roots  of  wheat; 
(3)  Platyniis  punctiformis,  which  is  one  of  the 
commonest  species  of  Ground-beetles  in  the 
Southern  States,  and  which  is  a  very  beneficial 
insect  by  feeding  on  injurious  species;  (4)  larvae 
of  a  species  of  Forficiila  or  Earwig,  which  is 
frequently  met  with  in  the  South  under  old, 
moist  bark,  or  at  the  base  of  trees;  (5)  Gryllotalpa 
borealis  or  the  northern  mole-cricket,  an  Orthop- 
terous  insect  widely  distributed  in  this  country 
and  very  remarkable  from  the  form  of  its  front 
legs,  which  resemble  the  '  'hands"  of  a  mole.  This 
insect  burrows  usuallj'  in  wet  ground  on  the 
margin  of  ponds  and  swamps,  but  has  also  been 
reported  occasionall}'  as  doing  some  harm  by 
burrowing  in  dr}^  ground  and  cutting  off  the  ten- 
der roots  of  plants.  It  is,  however,  by  no 
means  as  injurious  as  the  European  species 
{G.  7'tilgnris);  (6)  Psociis  7ieiiosiis,  a  Neuropterous 
insect  which  is  commonly  met  with  in  old,  dead 
branches,  and  feeds  upon  the  lichens  and  fungi 
growing  in  such  places.  In  sending  insects 
in  future  for  determination,  it  will  be  well  to 
separate  aud  number  each  species,  to  facilitate 
reference. 


Descriptive  Department. 


LUPERUS  BRUNNEUS  {Crotch). 

After  a  careful  examination  of  the  Liiperns 
mentioned  in  our  March  number  as  injurious  to 
hollyhocks  and  corn  silk  and  to  which  we  had 
given  the  MS.  name  of  iioxius,  it  proves  to  be  but 
a  pale  race  of  L.  brunneiis  Crotch.  A  comparison 
of  the  same  with  a  typical  specimen  of  L.  briinueiis 
which  Dr.  LeConte  has  been  kind  enough  to  send 
us  shows  that  the  two  cannot  well  be  separated 
specifically.  The  typical  specimen  of  bruinieiis 
is  of  a  uniform  brown  color  above  and  has  the 
elytra  sparsel}'  and  finely  punctulate,  while  all 
the  specimens  from  Kansas  are  of  a  pale  ochreous 
color  with  the  outer  joints  of  the  antennae,  the 
side  margin  of  thorax,  scutellum,  suture  and  side 
margin  of  elytra  darker.  Other  specimens  in  our 
cabinet  from  Texas  are  brown  with  the  thorax 
ochreous.  The  sculpture  of  thorax  and  elytra 
varies,  being  in  some  specimens  finerand  sparser 
than  in  others. 

This  species  can  only  be  confounded  with  L. 
inortilus  Lee,  both  differing  from  all  other  North 
American  species  of  this  genus  by  the  stouter 
antenna?  with  the  second  and  third  joints  together 
hardly  longer  than  the  fourth,  and  especially  by 
the  sexual  characters.  The  last  abdominal  joint 
of  the  3  is  not  transversely  impressed  but  only 
slightly  flattened  at  middle;  it  is  truncate  at  apex, 
and  has  each  side  a  longitudinal  slit  extending 
from  the  margin  to  the  middle  of  the  joint.  This 
division  represents,  according  to  Dr.  LeConte 
(Proc.  Ac.  Nat.  Sc.  Phil.  1865,  p.  210)  the  genus 
Calotiiicrus  Stephens.  Luperus  moruhis  Lee,  dif- 
fers from  bruniieus  by  its  more  slender  form,  its 
deep  black  color,  less  transverse  thorax,  with 
the  angles  less  rounded,  and  by  its  more  finely 
punctulate  surface. 
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NOTES  ON  OUR  COMMONER  INSECTS. 


THE    EDITOR. 


The  Isabella  Tiger-moth 

(Arctia  \Pyrrharctia\   isabella,'S>m\\.\\). 

Every  one  who  reads  this  has  doubtless 
seen  the  black-and-tan  caterpillar  which 
we  herewith  illustrate  (Fig.  51,^?),  but  not 

[Fig. 


Hedgehog   C.-^teri'ILlak  : — a,  larva  ;  3,  cocoon  partly  cut 
open  to  show  chrysalis  ;  c,  moth  (after  Riley). 

every  one  is  familiar  with  the  moth  which 
this  caterpillar  produces.  Harris,  in  his 
well-known  work  on  Injurious  Insects,  gives 
a  figure  of  the  larva  and  a  brief  descrip- 
tion, and  Mr.  B.  Pickman  Mann,  in  a  recent 
number  oi  Psyche  (vol.  ii,  p.  270),  gives  a 
further  description,  with  some  account  of 
the  variations  in  color,  and  with  the  state- 


ment that  he  is  not  aware  of  any  other 
published  description  than  that  of  Harris. 
On  page  143  of  our  4th  report  on  the  "  In 
sects  of  Missouri,"  we  gave  the  following 
account  of  it,  in  connection  with  the  figures 
here  used  : 

The  larva  of  this  insect  (Fig.  51,  a)  is  ver)'  com- 
mon with  us,  and  is  familiarly  known  by  the  name 
of  the  Hedgehog  caterpillar.  It  is  thickly  cov- 
ered with  stiff  black  hairs  on  each  end,  and  with 
reddish  hairs  on  the  middle  of  the  bod}'.  These 
hairs  are  pretty  evenly  and  closely  shorn,  so  as 
to  give  the  animal  a  velvety  look  ;  and  as  they 
have  a  certain  elasticity,  and  the  caterpillar  curls 
up  at  the  slightest  touch,  it  generally  manages  to 
slip  away  when  taken  into  the  hand.  It  feeds  on 
plantain,  clover,  dandelion,  grasses,  and  a  variety 
of  other  plants,  and  after  passing  the  winter  in 
some  sheUcred  spot,  rolled  up  like  a  hedgehog, 
it  comes  out  in  the  spring  to  feed  upon  the  first 
herbaceous  vegetation,  and  finally  spins  its  co- 
coon (Fig.  51,  /')  and  goes  through  its  transforma- 
tions. The  cocoon  is  composed  principally  of  the 
caterpillar's  hairs  (which  are  barbed)  interwoven 
with  coarse  silk.  The  chrysalis  is  brown,  with 
tufts  of  very  short,  golden  bristles,  indicating  the 
position  of  the  larval  warts,  and  with  a  tuft  of 
barbs  at  the  extremity.  The  moth  is  of  a  dull 
orange  color,  with  the  front  wings  variegated  with 
dusky,  and  spotted  with  black,  and  the  hind 
wings  somewhat  lighter  and  also  with  dark  spots. 

In  some  parts  of  Missouri  this  caterpillar 
is  called  the  "Fever-worm,"  a  term  which 
originated  in  the  South,  and  is  more  parti- 
cularly applied  to  another  larger  and  jet- 
black  caterpillar,  with  stiffer  spines  (larva 
of  Ecpantluria  scribonia  Stoll). 

There  is  but  one  annual  generation  of 
this  insect  in  New  England  and  Canada, 
according  to  authors,  but  even  that  far 
north  fresh  moths  frequently  issue  in  the 
Fall  of  the  year.  In  Missouri  they  quite 
commonly  issue  during  August  and  Sep- 
tember, or  early  enough  to  beget  another 
generation  of  larvae,  and  there  can  be  little 
doubt  but  that  the  species  is  double-brood- 
ed in  the  more  southern  States. 

The  variation  in  the  color  of  this  cater- 


'34 


THE   AMERICAN    ENTOMOLOGIST. 


pillar  is  great.  While  it  is  more  commonly 
marked  with  red  and  black,  as  indicated  in 
our  figure,  the  one  color  often  encroaches 
more  or  less  upon  the  other,  so  that  we  may 
have  every  gradation  from  individuals  that 
are  entirely  black  to  those  which  are  entirely 
red,  and  we  have  seen  specimens  illustrating 
all  the  gradations.  The  very  young  larvae 
usually  have  most  black.  But  the  variation 
is  not  confined  to  the  relative  amount  of 
these  two  colors. 

In  the  summer  of  1870  we  found  a  larva 
which  had  so  different  an  appearance  that 
we  naturally  concluded  th'at  it  belonged  to 
some  other  species.      It  was  uniformly  cov- 

[Fig.  5-.] 


Ol'HiON  MACRURUM  (from  American  Naturalist). 

ered  with  much  larger,  rufous  hairs,  tipped 
with  black.  On  Sept.  20  of  that  y^ar  it 
changed  its  skin,  eating  up  the  shed  skin 
entirely,  and  assumed  the  normal  charac- 
teristics given  in  our  figure.  Mr.  John 
Hamilton,  of  Alleghany,  Pa.,  some  years 
afterwiird  communicated  to  us  the  follow- 
ing exjjerience  of  a  similar  variation  : 

I  captured  several  of  the  images  near  the  ist 
of  September.  On  the  5th  of  August  I  found  two 
larva;  under  drift  on  the  river  bank,  which  I  did 
not  recognize  as  Isabellas  at  the  time  ;  they  were 
covered  with  mouse-colored  hair,  not  evenl}' 
clipped  in  appearance,  but  long  and  soft,  and 
among  them  were  blackish-brown  ones,  about 
half-and-half  on  the  two  anterior  and  two  pos- 
terior segments,  but  scarcely  noticeable  on  the 
intermediate  ones.  They  spun  cocoons  on  the 
6th,  and  disclosed  on  the  17th  one  $  and  one  ^  , 
the  female  a  regular  Isabella,  the  male  very  pale, 
and  the  secondaries  almost  white.  I  was  quite 
surprised  to  discover  Isabellas  disclosing  from 
such  larv?e.  Other  imagos  captured  a  week  or 
two  later  were  all    5   and  without  any  peculiarity. 

At   least   four    distinct    parasites   attack 

this  caterpillar,  a  fact  which  shows  that  its 


stiff  hairs  are  no  protection  to  it,  and  it  is 
noteworthy  that  all  these  parasites  belong 
to  tiie  group  with  short  ovipositors.  We 
have  reared  the  uniformly  honey-yellow 
Op/lion  macriiriim  Linn.  (Fig.  52),  or  Long- 
tailed  Ophion,  from  its  chrysalis,  the  para- 
site forming  a  tough  cocoon  of  a  deep 
bronze  color  within  it.  We  have  also 
reared  from  it  the  Ichneumon  cccrulcus 
Cress.,  the  fly  issuing  from  the  chrysalis, 
but  making  no  cocoon  of  its  own.  It 
is  a  beautiful,  steel-blue  species,  with 
yellowish-white  marks  around  the  eyes,  on 
the  neck  and  thorax,  and  on  the  legs,  the 
female  being  distinguished  from  the  male 
by  having  a  mark  of  the  same  pale  color 
on  the  lop  of  the  antennae  about  their  mid- 
dle, but  less  white  around  the  eyes,  about 
the  face  and  on  the  legs.  Mr.  O.  S.  West- 
cott  has  reared  from  the  Isabella  chrysalis 
another  beautiful  Ichneumon  {^Ichneumon 
sii^^natipcs  Cr.),  which  is  characterized  by 
its  black  head  and  thorax  and  deep  brown- 
ish-red abdcmen,  and  by  a  yellowish  an- 
nulus  just  beyond  the  middle  of  the  anten- 
nae, one  on  each  of  the  tibiae,  and,  besides 
other  yellowish  marks,  one  conspicuous 
spot  on  the  scutellum  or  about  the  middle 
of  the  tliorax.  A  fourth  parasite  was 
reared  by  Mr.  Westcott,  namely,  the  Saf- 
fron-horned Trogus  {Trogits  obsidianator 
Brulle),  a  large  black  species,  with  smoky 
wings,  and  the  feelers  and  part  of  the  front 
legs  of  a  saffron-yellow. 

THE  ROMANCE  OP  A  CATERPILLAR. 

BV    \VM.    C.    WYCKOFF. 

\_Concluded  from  p.   114.] 

There  is  yet  another  Japanese  legend 
connected  with  this  subject  ;  it  accounts 
for  improvements  in  the  weaver's  art.  This 
story  has  been  recently  told  in  a  French 
newspaper,  the  Journal  dc  FAin.  The 
Japanese,  like  tlie  Chinese,  regard  filial 
l)iety  as  the  highest  of  the  virtues.  In 
this  respect  the  hero  of  the  tale,  Toung 
Young,  was  a  model  son.  When  his  mother 
died,  he  beggared  himself  to  procure  a 
coffin.  Shortly  afterwards  his  father  also 
died,  and  the  youth  sold  himself,  so  as  to 
be  able  to  meet  the  exi~)enses  of  the  funeral 
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and  of  embalming  the  remains.  These 
rites  finished,  Toung  Young  went  to  de- 
liver himself  to  his  purchaser.  While  on 
his  way,  he  suddenly  met  a  girl  of  rare  and 
striking  beauty.  To  his  great  surprise  she 
offered  to  share  his  fortunes.  He  explained 
the  difficulties  of  his  position,  and  she 
agreed  to  go  with  him  to  his  employer  and 
give  her  services  in  weaving.  The  residt 
of  this  arrangement  was  that  within  a 
month  she  wove  a  hundred  pieces  of  silk 
of  new  and  marvelous  patterns,  which  she 
offered  as  a  ransom  for  Toung  Young,  and 
they  were  accepted.  The  young  man, 
freed  from  obligations  to  his  employer, 
started  to  return  home,  along  with  the 
beauteous  maid,  seemingly  on  domestic 
bliss  intent.  But  when  the  time  for  appre- 
ciating blessings  has  come,  they  usually 
take  their  flight.  On  reaching  the  place 
where  they  had  first  met,  the  girl  bade  the 
young  man  farewell.  She  had  been  sent, 
she  told  him,  from  Heaven,  to  reward  his 
piety  ;  and  now  her  mission  was  accom- 
plished. She  immediately  ascended  to  the 
sky.  The  deserted  swain  went  back  to  his 
employer  and  resumed  the  business  of  silk- 
weaving.  By  carefully  imitating  the  de- 
signs of  the  fabrics  made  by  the  beautiful 
being,  new  goods  were  produced  far  su- 
perior to  the  ordinary  patterns,  and  the 
fortunes  of  Toung  Young  were  assured. 

The  story  of  the  introduction  of  the  silk- 
worm into  Europe  has  been  often  told. 
Two  Nestorian  monks,  it  is  said,  brought 
the  eggs  from  China.  The  hollow  of  the 
staff  which  it  was  customary  for  every  pil- 
grim to  carry,  served  as  a  place  for  con- 
cealing the  eggs.  The  monks  presented 
themselves  and  their  curiosities  to  the  Em- 
peror Justinian,  A.  D.  555.  Under  their 
direction  the  eggs  were  hatched  and  the 
worms  fed  on  leaves  of  the  wild  mulberry. 
From  this  brood  all  the  silkworms  of  Eu- 
rope sprang.  Some  modern  critics  have 
thrown  a  doubt  over  this  tale.  It  bears  a 
striking  likeness  to  other  and  earlier  le- 
gends. One  of  these  sets  forth  that  Kho- 
tan,  a  country  on  the  Persian  Gulf,  was 
and  had  always  been  destitute  of  silk- 
worms and  mulberry    trees.       Unsuccess- 


ful efforts  had  been  made  to  obtain  the 
worms  from  other  nations,  and  an  official 
embassy  encountered  refusal.  But  event- 
ually the  coveted  insects  were  procured  by 
stratagem.  The  daughter  of  an  eastern 
king  was  affianced  to  the  sovereign  of 
Khotan,  and  she  brought  to  him  not  only 
herself,  but  also,  enwrapped  in  her  turban, 
the  eggs  of  the  silkworm  and  the  seed  of 
the  mulberry  tree.  There  can  be  no  doubt 
that  the  secrets  of  silkworm  culture  were 
sedulously  guarded  by  the  Chinese  for 
many  centuries.  At  the  present  day  there 
is  a  considerable  party  in  Japan  opposed 
to  the  shipment  of  silkworm  eggs  from 
that  country,  deeming  such  export  con- 
trary to  sound  public  policy.  Neverthe- 
less, large  quantities  are  shipped  to  France 
and   Italy,  every  year. 

Whether  the  story  of  the  conveyance  of 
silkworm  eggs  by  Nestorian  monks  be  true 
or  false,  it  is  quite  certain  that  Justinian 
effected  a  total  revolution  in  the  silk  in- 
dustry. The  measures  which  he  took  were 
vigorous  and  oppressive,  the  object  being 
to  destroy  the  trade  of  Persia.  It  has 
been  said  of  the  great  European  contest 
which  began  with  a  struggle  for  the  pos- 
session of  the  spice  islands,  that  "  all  Christ- 
endom went  to  war  for  the  sake  of  a  gilly- 
flower." It  would  be  no  exaggeration  to 
say,  similarly,  that  the  history  of  mankind 
was  changed  on  account  of  the  silkworm. 
We  have  the  authority  of  the  historian 
Finlay  for  asserting  that  the  great  transfer 
of  civilization  from  the  Hellenic  to  the 
Semitic  races,  which  took  place  in  the  sixth 
century,  was  largely  due  to  the  alterations 
in  the  currents  of  trade  which  Justinian 
effected.  By  diverting  the  commerce  with 
China  from  its  old  course  through  Persia 
to  a  new  route  by  Arabia  and  the  Red  Sea, 
fresh  life  was  stirred  in  the  Saracen  race, 
and  a  pathway  was  opened  for  Moham- 
med's career. 

When  the  empire  of  the  Saracens  was  at 
its  zenith,  silk  culture  and  silk  manufac- 
tures were  added  to  the  commerce  with  the 
farther  East,  which  had  already  proved  a 
large  element  of  prosperity.  The  Arabian 
tales  are  full   of   allusions   to  silk.     It  was 
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the  material  of  the  tapestry  hangings  in 
the  great  halls  of  that  enchanted  castle 
where  the  young  king  of  the  Black  Isles 
miserably  languished,  while  he  received 
every  day  a  cowhiding  at  the  hands  of  his 
unfaithful  spouse.  The  trade  in  silk,  car- 
ried by  caravans  from  one  city  to  another, 
is  frequently  alluded  to  :  a  merchant,  dy- 
ing at  Damascus,  left,  we  are  told,  loo 
loads  of  brocac'es  and  other  silks  there, 
made  up  in  bales,  ready  to  be  sent  to  Bag- 
dad, and  the  narrative  shows  that  the  son 
felt  it  a  matter  of  filial  duly  as  well  as  a 
good  business  venture  to  carry  out  his 
father's  project  by  traveling  with  the  goods 
to  the  Moslem  capital.  The  gilded  youth  of 
that  day,  if  desirous  to  see  the  world,  usually 
made  the  grand  tour  in  a  caravan.  Bales 
of  silk  formed  a  considerable  part  of  the 
riches  of  the  robbers'  cave,  whose  door 
yielded  to  the  words  "  Open  sesame  !  "  and 
made  the  fortunes  of  Ali  Baba.  There  is 
a  neat  story  of  a  jjractical  joke  practiced 
by  the  Caliph  Haroun  Alraschid  on  an  ob- 
scure citizen  of  Bjgdad  :  the  man  was  stu- 
pefied by  a  powerful  narcotic,  and  while  in 
this  condition  was  carried  into  the  palace 
and  put  to  bed.  The  next  morning  he 
was  greeted  with  every  attention  and  cere- 
mony as  the  Commander  of  the  Faithful, 
while  the  real  Caliph  watched  him  through 
a  lattice  and  enjoyed  his  bewilderment. 
The  fun  was  fast  and  furious,  but  it  came 
very  near  being  spoiled  by  the  uncontrol- 
able  mirth  that  ensued  when  a  pair  of 
silken  dr<iwers  was  handed  to  the  sham 
Caliph  ;  he  had  not  been  used  to  such 
lu.xuries,  and  he  put  on  the  garment  as  if 
it  were  a  jacket,  drawing  its  legs  over  his 
arms.  In  another  tale,  the  pomp  and 
wealth  of  the  King  of  India  are  descnbed 
by  Sindbad  the  Sailor  in  a  sort  of  official 
report  to  the  Caliph  of  Bagdad  ;  one  of 
the  details  is  that  a  thousand  men  clad  in 
cloth  of  gold  and  silk  march  before  the 
oriental  monarch. 

The  patterns  of  silk,  or  their  quality, 
bore  at  that  time  some  definite  relation  to 
the  rank  of  their  user.  Thus  it  is  related 
of  Zobeide,  that  when  in  a  strange  city, 
though  ignorant  of  the  language  and  cus- 


toms, by  carefully  studying  a  curtain  of 
silk  stuff  hung  before  a  gateway,  she  dis- 
covered that  this  was  the  entrance  to  the 
palace  of  the  reigning  prince  of  the  coun- 
try. But  Zobeide  was  peculiarly  qualified 
for  this  study  ;  she  was  doubtless  a  good 
judge  of  silk.  A  small  patrimony  which 
she  inherited  at  Bagdad  had  been  invested 
by  her  in  the  business  of  rearing  silkworms. 
She  was  so  prosperous  in  producing  and 
selling  silk,  that  she  was  able  to  restore 
the  fortunes  of  each  of  her  sisters  when 
they  came  to  her  successively  in  a  state  of 
beggary.  Eventually  she  became  rich 
enough  to  own  and  occupy  "a  magnifi- 
cent house,  whose  front  was  adorned  with 
fine  columns,  and  had  a  gate  of  ivory." 
Haroun  Alraschid,  in  disguise,  shared  the 
hosjjitalities  of  this  mansion  one  evening  ; 
he  was  charmed  with  its  owner,  and  made 
her  his  wife  and  the  mistress  of  his 
harem. 

The  mystery  connected  with  the  pro- 
duction of  silk  is  used  to  advantage  by 
Shakespeare.  The  fatal  handkerchief 
whose  loss  brought  about  the  death  of 
Desdemona,  was  a  silken  fabric.  Othello 
tells  her, 

"  There's  magic  in  the  web  of  it. 

"  A  sib}'!,  that  had  numbered  in  the  world 

"  The  sun  to  course  two  hundred  compasses, 

"  In  her  prophetic  fury  sewed  the  work. 

"  The  worms  were  hallowed  that  did  breed  the  silk, 

"  And  it  was  dyed  in  mummy,  which  the  skillful 

"  Conserved,  of  maidens'  hearts." 

In  Cymbeline,  Shakespeare  makes  one 
of  the  characters — Belisarius,  a  banished 
lord — say  that  his  free  life  in  the  moun- 
tains of  Wales  is  "  prouder  than  rustling 
in  unpaid-for  silk."  The  great  dramatist 
has  perpetrated  many  anachronisms,  but 
this  happens  not  to  be  one  of  them.  There 
is  evidence  of  the  introduction  of  "seolc" 
into  England  as  early  as  the  seventh  cen- 
tury, which  will  fairly  serve  for- the  time  of 
the  tragedy.  In  an  Anglo-saxon  marriage 
described  by  Strutt,  it  is  specified  that  the 
bride  was  led  into  church  between  two 
sweet  boys  with  laces  and  rosemary  tied 
about  their  silken  sleeves. 

The  Abbey  of  Theleme,  according  to 
the  veracious  chronicles  of  Rabelais,  was 
to  be  organized  on  the  principle  of  having 
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a  system  and  laws  exactly  the  reverse  of 
those  in  other  monastic  establishments. 
Among  the  details  of  this  project  it  is  men- 
tioned there  was  to  be,  on  the  lands  of  the 
Abbey,  a  row  of  houses  of  the  extent  of 
half  a  league,  very  neat  and  cleanly.  Therein 
should  dwell  the  goldsmiths,  lapidaries,  jew- 
elers, embroiderers,  tailors,  gold-drawers, 
velvet  weavers,  tapestry-makers  and  up- 
holsterers, "  who  wrought  there  every  one 
in  his  own  trade,  and  all  for  the  aforesaid 
jolly  friars  and  nuns  of  the  new  stamp. 
They  were  furnished  with  matter  and  stuff 
from  the  hands  of  Seigneur  Nausiclete, 
who  every  year  brought  them  seven  ships 
from  the  Perlas  and  Cannibal  Islands,  la- 
den with  ingots  of  gold,  with  raw  silk, 
with  pearls  and  precious  stones." 

The  display  of  silken  garments  and  of 
general  richness  of  dress  reached  its  climax 
in  the  sixteenth  century,  on  the  Field  of 
the  Cloth  of  Gold,  where  Henry  VIII  of 
England  and  Francis  I  of  France  met,  and 
the  nobles  of  both  kingdoms  vied  with 
one  another  in  extravagance  of  this  kind. 
It  is  however  related  of  King  Henry  that 
he  was  so  scantily  supplied  with  silken  hose 
that  he  could  not  wear  it  except  on  gala 
days.  His  daughter  Elizabeth  was  not  so 
straitened.  She  was,  indeed,  a  Flora  Mc- 
Flimsey  in  the  abundance  and  variety  of 
her  dresses,  and  being  presented  with  a 
pair  of  black  silk  knit  stockings  in  the 
third  year  of  her  reign,  she  declared  that 
thereafter  she  would  wear  no  other  kind  ; 
and  to  that  resolution  she  adhered.  But 
ladies'  hose  in  the  days  of  Good  Queen 
Bess  was  far  more  elaborate  than  at  the 
present  day.  Philip  Stubbes,  in  "  The 
Anatomie  of  Abuses,"  thus  describes  the 
article  :  "  Their  netherbockes  and  stock- 
ings in  like  manner  are  either  of  silke, 
jeansey,  worsted,  crewell,  or  at  least  of  as 
fine  yearne,  thread  or  clothe,  as  is  possi- 
ble to  be  hadde.  Yea  they  are  not  ashamed 
to  weare  hose  of  all  kinds  of  chaungeable 
colours,  as  green,  red,  white,  russet,  tawney 
and  els  what.  Then  these  delicate  hosen 
must  be  cunningly  knit  and  curiously  in- 
dented in  every  point  with  quirkes,  clockes, 
open  seame,and  everything  els  accordingly." 


The  spread  of  the  silk  industry  since  the 
Elizabethan  era  has  been  marked  by  a  va- 
riety of  incidents  well  worth  narrating,  but 
they  are  too  near  us  in  point  of  time  to  be 
accounted  as  legendary  lore. 


THE  WHITE  GRUB  FUNGUS. 


BV    THE    EDI- 


As  this  is  one  of  those  natural  phenom- 
ena which    always  attract  the  attention  of 
the  curious,  and  as  it  is  one  which  we  quite 
frequently  receive    for    determination,   we 
[Fig.  53.1  ^^''1^  endeavor  to  give  such 

facts  regarding  it  as  are 
now  known,  more  particu- 
larly as  we  have  recently 
received  it  from  Mr.  P.  J_ 
Mell,  Jr.,  of  the  State  Ag- 
ricultural and  Mechanical 
College,  Auburn,  Ala.,  un- 
der the  belief  that  he  had 
made  a  recent  discovery 
and  with  the  statement  that 
he  intended  to  publish  an 
account  of  it  under  the 
name  of  Torrubia  hasta. 
We  do  not  know  how  far 
back  accounts  of  this  fun- 
gus may  have  been  pub- 
lished, but  it  has  been  re- 
peatedly referred  to  during 
the  past  15  or  20  years  in 
the  agricultural  journals 
of  the  time,  as  will  at  once 
be  seen  by  the  list  of  ref- 
erences which  we  give  at 
the  end  of  this  article. 
This  list  will  also  show 
that  the  fungus  occurs  over 
a  large  extent  of  the  United 
States,  and  its  distribution 
is  probably  co-extensive 
with  that  of  the  larva  which 
it  attacks.  This  is  ordi- 
narily the  common  White 
Grub,  or  larva  of  Lach- 
white  Grub.Fungus  nostemu  fusca,  but  in  re- 
(after  Riley).  gions  whcre  this  species  is 
replaced  by  allied  species  of  the  same  ge- 
nus   the  fungus   will  no  doubt  be  found 
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upon  thein  also.  The  two  figures  (53,  54,) 
which  we  introduce,  very  well  illustrate 
the  appearance  of  this  fungus,  showing 
one  of  the  longest  and  one  of  the  short- 
est specimens,  while  Fig.  55  shows  the 
inflorescence  as  given  in  the  original  descrip- 
tion by  Berkeley.  It  generally  presents  the 
appearance  of  a  pair  of  elongate  horns,  one 
issuing  from  each  side  of  the  head,  origi- 
nating from  the  soft  point  lying  between 
the  base  of  the  mandibles,  maxillae  and 
■front  legs.  In  the  many  specimens  which  it 
has  been  our  privilege  to  examine,  this  rule 
was  very  general  ;  very  often,  however,  the 
growth  on  one  side  will  be  dwarfed,  and 
exceptionally  there  will  be  two  pairs 
of  the  processes,  or  four  in  all  :  one 
pair  on  each  side,  the  superior  process  en- 
circling the  base  of  the  antennae  and  never 
developing  as  fully  as  the  lower  ones.  In 
no  case  have  we  found  it  to  issue  from  "  the 
two  corners  of  the  mouth  where  the  lower 
pair  of  jaws  or  maxills  ought  to  be,"  as 
described  by  our  late  friend  Walsh  in  the 
Practical  Entomologist  (vol.  ii,  p.  116),  in 
which  article,  by  the  way,  may  be  found 
the  first  suggestion  that  we  are  aware  of,  in 
this  country,  of  the  practical  utilization  of 
fungus  diseases,  so  that  Walsh  really  anti- 
cipated LeConte  in  this  suggestion.  The 
color  is  usually  gray,  inclining  to  purplish. 
We  are  not  aware  that  the  developing  of 
the  fungus  up  to  the  time  of  fructification 
and  reproduction  has  ever  been  traced,  but 
it  offers  a  very  interesting  field  to  mycolo- 
gists, more  particularly  that,  if  it  can  be  re- 
produced at  will  by  mycelium,  as  we  repro- 
duce mushrooms,  we  shall 
have  one  of  the  most  inter- 
esting instances  of  fungus 
insecticides  and  a  means 
of  destroying  the  White 
Grub  far  superior  to  any 
now  at  our  command  ;  for, 
however  little  faith  we  may 
have  in  the  use  of  beer  mash 
or  yeast  as  a  general  insecticide,  as  recom- 
mended by  Dr.  Hagen,  we  are  fully  con- 
vinced that  great  good  may  be  accom- 
plished in  destroying  insects  injurious  to 
vegetation,  by  the  study  and  propagation  of 


White  Grub  Fungus 
(after  Riley). 


those  particular  fungi  that  are  severally 
known  to  attack  particular  species 

Some  experiments  which  we  made  during 
the  year  1870  by  planting  White  Grubs  at- 
tacked by  this  fungus,  proved  interesting 
in  showing  that  ultimately  the  head  of  the 
fungus  enlarges  somewhat  by  the  cists 
forming  a  spadix,  reminding  one  of  the 
seed-head  of  an  Indian  turnip  {AriscBma). 
These  cists  contain  what  we  took  to  be 
long,  filiform  spores,  though  they  may  be 
ascidial  asci  with  an  indefinite  number  of 
joints,  as  in  Ascidiiim.  They  dissect  into 
globular  frustules  of  chalky  whiteness, 
which  start  on  an  aggregate  growth  and 
produce  a  kind  of  mold  of  chalky  white- 
ness. Wounds  or  sprouts  of  the  main 
stem  seem  to  give  rise  to  this  same  white 
mold. 

Regarding  the  name  of  this  fungus,  it 
was  for  a  long  time  considered  identical 
with  Torrubia  militaris,  of  Tulasne,  but 
after  considerable  correspondence  in  1874, 
1875  and  1876,  with  Mr.  W.  R.  Ger- 
ard of  Poughkeepsie,  N.  Y.,  he  considered 
it  much  nearer  to  Torrubia  cinerea,  of  Tu- 
lasne. It  is  never  safe,  however,  to  assume 
the  identity  of  a  fungus  of  this  character 
unless  it  can  he  studied  when  mature,  es- 
pecially as  there  are  at  least  a  couple  of 
dozen  species  of  Torrubia  known  to  in- 
habit insects.  Several  of  them  have  been 
described  under  the  name  of  Isaria,  which 
is  recognized  to  be  the  conidioid  state  of 
Torrubia.  We  have  in  our  cabinet  some 
interesting  specimens  of  this  stage  affecting 
wasps  of  the  genus  Folistes,  originating 
just  as  the  White  Grub  fungus  does,  from 
the  base  of  the  mandibles  ;  while  others 
additional  to  those  mentioned  by  Berkeley 
are  known  to  attack  the  larva  of  a  Cicada 
and  also  a  species  of  ant  in  Brazil  ;  in  the 
West  Indies  to  occur  on  wasps,  and  one  in 
New  Guinea  on  a  species  of  Bark-louse 
{Coccus).  An  examination  of  Tulasne's  de- 
scription of  Torrubia  cinerea  convinced  us 
that  our  species  was  distinct,  and  feeling 
the  necessity  of  a  name  for  an  object  so 
commonly  met  with  and  so  repeatedly  sent 
to  us,  we  characterized  it  in  th.Q  Rural  World 
of  June   12,  1875,  under  the  name  of  Tor- 
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rubia  elongata.  On  April  7,  1879,  after  ex- 
amining the  very  large  herbarium  and  very 
large  collection  of  Prof.  Farlow,  of  Cam- 
bridge, Mass.,  and  the  works  of  Tulasne, 
Cordn,  and  Lowesky,  Dr.  Hagen  wrote 
us  that  we  were  quite  justified  in  giving 
it  a  new  name  ;  but  later  researches  have 
developed  the  fact,  as  Dr.  Hagen  recently 
wrote  us,  that  the  species  was  described 
and  figured  in  the  Journal  of  the  Proceed- 
ings of  the  Linnean  Society  for  1857  (vol. 
i>  P-  159))  by  Berkeley,  under  the  name  of 
Cordyceps  ravenelii,  and  as  this  was  doubt- 
less the  first  description  of  it  connected 
with  a  name,  the  fungus  must  hereafter  be 
known  as  Torrubia  ravenelii — all  subse- 
quent names  being  synonyms. 

Mr.  Berkeley  gives,  in  the  paper  already 
alluded  to,  the  following  species  of  ento- 
mogenous  species  of  Cordyceps  which  were 
at  that  time  known  : 

C.  tnilitaris  and  cutomorrhiza  are  com- 
mon to  Europe  and  the  United 
States. 

C.  myrf?iecop/iila  is  found  in  England  and 
Italy. 

C.  gracilis  in  Scotland  and  Algiers. 

C.  sinensis  in  China,  where  it  is  used  as 
a  drug. 

C.  gunni  and  taylori  in  Australia. 

C.  sinclairii  and  robertsii  in  New  Zea- 
land. 

C.  racemosa  and  falcata  at  Myrong  in 
the  Khazia  mountains  of  Bengal. 

C.  anneniaca  in  South  Carolina. 

C.  sobolifera  and  sphecocephala  in  the 
West  Indies. 

C.  larvata  in  Cayenne. 

This  list  shows  that  the  entomogenous 
SphcEricB  predominate  in  warm  or  equable 
climates.  He  then  describes  four  other 
species  from  South  Carolina,  and  we  quote 
his  description  of  C.  ravenelii  in  full,  with 
the  simple  remark  that  Ancylonycha  is  the 
old  Dejeanian  genus  for  Lachnosterna. 

Cordyceps  ravenelii.  Berk,  and  Curtis  ;  fusca, 
stipite  elongate  fiexuoso  sulcato  compresso  glab- 
riusculo,  capitulo  C3'lindrico  attenuate  longiore  ; 
peritheciis  superficialibus.  Curt.  No.  3080,  Rav. 
No.  1272. 

On  larvse  of  Ancylonycha  Dejean,  or  Rhizotro- 
gus  Latreille,  buried  one  or  two  inches  in  the 
earth.  Spring  and  summer.  South  Carolina' 
Rev.  M.  A.  Curtis  and  H.  W.  Ravenel,  Esq. 


Brown.  Stem  2  inches  or  more  high,  flexuous, 
compressed  or  grooved,  at  first  minutely  to- 
mentose,  at  length  smooth  ;  head  3^  inch  long, 
c)'lindrical,  but  sliglitly  attenuated  at  either  end. 
Perithecia  free,  ovate;  asci  very  long;  sporidia 
(Fig.  55,  a)  very  long,  filiform,  breaking  up  into 
joints  15(55  of  an  inch  long. 

This  species  has  very  much  the  habit  of 
C.  sinensis,  and  Mr.  Berkeley  remarks  that 
none  of  the  entomogenous  species  de- 
scribed by  himself  from  South  Carolina 
"  are  completely  isolated  from  the  rest,  for 
Cordyceps  palustris  resembles  C.  sobolifera; 
C  stylopJwra  and  acicularis  are  connected 

[Fig.  55.] 


Fructification  of  White  Grub  Fungus  (after  Berkeley). 

through  C  ravenelii  with  C.  sinensis  ;  and 
C.  armeniaca  calls  to  mind  the  apricot-col- 
ored C  luyrmecophila.  Besides  these  spe- 
cies I  have  received  C.  niilitaris  from  South 
Carolina,  where  C  entomorrhiza  also  oc- 
curs under  a  very  fine  form." 

The  following  references  to  this  fungus 
are  enumerated  here  as  additional  to  those 
in  purely  scientific  publications,  and  be- 
cause they  are  liable  to  be  overlooked  by 
mycologists: 

Kirtland,  J.  P.  {Prairie  Farmer,  July  29,  1865, 
p.  71),  briefly  refers  to  it,  in  an   article   on   Pear 
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Tree  Blight,  as  "a  fungoid  growth  from  the  larva 
of  the  Melolontha  or  May-bug,"  as  having  long 
been  known  to  be  of  a  vegetable  nature. 

B.  D.  Walsh  {Practical  Eutomolo;-ist,  vol.  ii, 
Nos.  II  and  12,  p.  116,  1867)  refers  to  a  larva  of 
the  Ma3'-bug,  {Lachnostcrna  qucrcina)  attacked  by 
this  fungus.  This  specimen  was  sent  by  Mr. 
Gilbert,  of  Tipton,  Cedar  Co.,  Iowa.  "When 
found  the  shoot  [fungusj  was  of  a  light  green 
color,  and  thrifty."  "  There  were  large  numbers 
of  such  specimens  turned  up  by  the  plough,  and 
the  root  [fungus]  came  from  the  worm  in  exactly 
the  same  part  of  the  body  in  all." 

B.  D.  Walsh  {American  Entomologist,  vol.  i, 
No.  4,  p.  77,  December,  1868).  The  writer  refers 
to  this  fungus,  a  specimen  of  which  had  been 
sent  to  the  Sedalia  (Pettis  Co.,  Mo.)  Press  by 
Mr.  W.  B.  Porter.  This  article  is  an  abstract  of 
Walsh's  article  in  the  Practical  Entomologist  re- 
ferred to  above. 

American  Entomologist  (vol.  i.  No.  5,  p.  92, 
January,  1869)  gives  a  communication  of  Mr.  S. 
H.  Y.  Early,  of  Va.,  according  to  whom  the  White 
Grub  fungus  is  very  common  in  Virginia,  where 
the  negroes  believe  that  it  produces  a  white  mush- 
room which  is  poisonous  and  fatal  to  hogs. 

C.  V.  Riley  {Scientific  American,  June  i,  1872). 
A  box  with  specimens  of  this  fungus  had  been 
sent  by  Mr.  A.  J.  B.,  of  Kansas,  for  determin- 
ation, and  a  figure  thereof  is  given,  with  an  ex- 
planation of  the  fungus  growth. 

Mr.  F.  S.  {Rural  World,  June  8,  1872,)  writes 
to  the  editors  of  that  journal  that  this  fungus  was 
very  commonly  found  in  Kansas  in  the  spring  of 
1869  and  1872. 

T.  J.  Burril  {Country  Gentleman,  August  27, 
1874),  while  speaking  of  the  depredations  of 
Lachnosterna  larvje  mentions  that  these  grubs 
are  also  attacked  b)^  a  fungus  "  which  ultimately 
grows  out  of  their  mouth,  three  or  four  times  the 
length  of  the  body  of  the  insect,  of  course  killing 

T.  J.  Burril  {Rural  World,  May  15  (?),  1874), 
while  speaking  of  a  larva,  which,  "  save  its  size, 
corresponds  perfectly  with  that  of  the  common 
striped  squash  beetle  {Diabrotica  vittata)"  and 
which  was  attacked  by  a  fungus  in  a  similar  way 
as  the  large  White  Grub  {Lachnosterna  fusca). 
This  fungus  he  refers  to  Cordiceps, 

C.  V.  Riley  (6th_  Missouri  Report,  1874,  p. 
123),  in  an  article  on  the  White  Grub  Parasite 
{Tiphia  inornata  Say)  mentions  that  the  White 
Grub  "is  at  times  extensively  destro)'ed  by  a 
parasitic  cryptogamic  plant  {Tormina  militaris 
Tul.),"  which  Mr.  W.  R.  Gerard  of  Poughkeep- 
sie,  N.  Y.,  is  inclined  to  refer  to  7'.  cinerea  Tul. 
On  page  125  this  fungus  is  figured. 

C.  V.  Riley  {Rural  World,  June  12,  1875)  pro- 
poses the  name  of  Torrubia  clongata  for  the  White 
Grub  fungus,  and  gives  two  figures  of  it.  The 
specimens  referred  to  in  this  article  came  from 
various  localities  in  Missouri. 

C.  V.  Riley  (New  York  Weekly  Tribune,  Oct. 
4,  1877),  refers  briefly  to  the  deve'lopment  of  this 
fungus. 

Weekly  New  York  Sun,  September  12,  1878, 
mentions  the  common  occurrence  of  this  fungus' 
especially  in  the  South  and  West,  and  the  great 
help  this  fungus  gives  in  checking  the  numbers 
of  the  White  Grubs.  A  very  primitive  figure 
accompanies  this  article. 

E.  A.  Popenoe  {Kans.  Farmer,  date  unknown) 
figures  the  fungus  and  briefly  describes  its  ap- 
pearance, and  says  that  it  occurs  very  numerously 
m  some  locality,  referring  to  Riley's  6th  Report 


THE  HESSIAN  PLY. 

SUMMARY    OK    ITS    HAEIIS  AND 
OF    CHFXKING    IT.* 


HE  MEANS 


1.  There  are  two  broods  of  the  fly,  the 
first  laying  their  eggs  on  the  leaves  of  the 
young  wheat  from  early  April  till  the  end 
of  May,  the  time  varying  with  the  latitude 
and  weather  ;  the  second  brood  appearing 
during  August  and  September,  and  laying 
about  30  eggs  on  the  leaves  of  the  young 
winter  wheat. 

2.  The  eggs  hatch  in  about  four  days 
after  tliey  are  laid  ;  several  of  the  maggots 
or  larvj^  make  their  way  down  to  the 
sheathing  base  of  the  leaf  and  remain  be- 
tween the  base  of  the  leaves  and  the  stem, 
near  the  roots,  causing  the  stalks  to  swell 
and  the  plant  to  turn  yellow  and  die.  By 
the  end  of  November,  or  from  30  to  40 
days  after  the  wheat  is  sown,  they  assume 
the  "  flaxseed  "  state,  and  may,  on  removing 
the  lower  leaves,  be  found  as  little  brown, 
oval,  cylindrical,  smooth  bodies,  a  little 
smaller  than  grains  of  rice.  They  remain 
in  the  wheat  until  during  warm  weather  in 
April,  when  the  larva  rapidly  transforms 
into  the  pupa  within  its  flaxseed-skin,  the 
fly  emerging  from  the  flaxseed  case  about 
the  end  of  April.  The  eggs  laid  by  this 
first  or  spring  brood  of  flies,  soon  hatch  ; 
the  second  brood  of  maggots  live  but  a  few 
weeks  ;  the  flaxseed  state  is  soon  under- 
gone and  the  autumn  or  second  brood  of 
flies  appear  in  August.  (In  some  cases 
there  may  be  two  autumn  broods,  the 
earliest  August  brood  giving  rise  to  a  third 
set  of  flies  in  September.) 

3.  There  are  several  destructive  Ichneu- 
mon parasites  of  the  Hessian  Fly,  whose 
combined  attacks  are  supposed  to  destroy 
about  nine-tenths  of  all  the  flies  hatched  ; 
of  these  the  most  important  is  the  Chalcid 
four-winged  fly  {^Seviiotellns  destructor), 
which  infests  the  flaxseed  ;  and  the  egg- 
parasite  {Fiatygaster). 

4.  By  sowing  a  part  of  the  wheat  early, 
and  if  affected  by  the  fly,  ploughing  and 
sowing  the  rest  afteY  September  20th,  the 

♦From  advanced  sheets  of  Bulletin  No.  4,  U.  S.  E.  C,  by  A. 
S.  Packard,  Jr.,  M.  D. 
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wheat  crop  may  in  most  cases  be  saved. 
It  should  be  remembered  that  the  first 
brood  should  be  thus  circumvented  or  de- 
stroyed in  order  that  a  second  brood  may 
not  appear. 

5.  If  the  wheat  be  only  partially  affected 
it  may  be  saved  by  fertilizers  and  careful 
cultivation  ;  or  a  badly  damaged  field  of 
winter  wheat  may  thus  be  recuperated  in 
the  spring. 

6.  Pasturing  with  sheep  and  consequent 
close  cropping  of  the  winter  wheat  in  No- 
vember and  early  December  may  cause 
many  of  the  eggs,  larvae  and  flaxseeds  to  be 
destroyed  ;  also,  rolling  the  ground  may 
have  nearly  the  same  effect. 

7.  Sowing  hardy  varieties.  The  Under- 
bill Mediterranean  wheat,  and  especially 
the  Clawson  variety,  which  tillers  vigorously, 
should  be  sown  in  preference  to  the  slighter, 
less  vigorous  kinds,  in  a  region  much  in- 
fested by  the  fly.  The  early  August  sown 
wheat  might  be  Diehl,  the  late  sown  Claw- 
son. 

8.  Of  special  remedies,  the  use  of  lime, 
soot  or  salt  may  be  recommended;  also 
raking  off  the  stubble  ;  but  too  close  cut- 
ting of  the  wheat  and  burning  of  the  stub- 
ble are  of  doubtful  use,  as  this  destroys 
the  useful  parasites  as  well  as  the  flies. 

PROBABLE    GEOGRAPHICAL     LIMITS    OF    THE 
HESSIAN    FLY. 

The  question  naturally  arises  whether 
this  pest  will  ever  infest  the  wheat  regions 
of  Western  Dakota,  Montana,  Utah,  Col- 
orado, and  the  Pacific  States  and  Terri- 
tories. We  believe  not,  though  aware  that 
such  a  statement  may  be  hazardous.  It 
was  originally  an  inhabitant  of  Central  and 
Southern  Europe  ;  it  has  become  accli- 
mated in  the  Eastern,  Atlantic  and  Middle 
States,  in  the  valley  of  the  upper  St.  Law- 
rence and  in  the  valley  of  the  Mississippi 
River  ;  that  it  can  thrive  in  the  elevated, 
dry  Rocky  Mountain  plateau  regions,  with- 
stand the  cool  nights  and  dry,  hot  at- 
mosphere of  the  Far  West,  seems  very 
doubtful.  At  least  so  slowly  has  it  spread 
westward  ;  so  slight  an  amount  of  wheat  or 
straw   is  transported,  all  produce  of   this 


kind  going  eastward,  that  we  doubt  whether 
during  this  century  at  least  it  will  extend 
west  of  Kansas  and  Minnesota,  where  it 
has  already  had  a  foothold  for  several 
years.  _     

THE   TRUE  AND  THE   BOGUS  YUCCA    MOTH; 

WITH  REMARKS  ON  THE  POLLINATION 

OF  YUCCA. 

BY  THE    EDITOR. 

In  our  first  article  on  Pronuba  yuaasella, 
read  before  the  St.  Louis  Academy  of 
Science,  September  2,  1872,  we  referred  to 
a  smaller,  apodous  larva  that  is  frequently 
found  in  the  seed-pods  of  Yucca  aloifolia, 
sometimes  in  considerable  numbers,  feed- 
ing upon  the  flesh  of  the  fruit.  We  stated 
at  the  time  that  "  it  may  be  traced  from 
slight  depressions  on  the  outside,  and 
shows  Hymenopterous  affinities.  It  oc- 
casionally gnaws  into  the  seed  from  the 
outside,  but  its  legless  character  at  once 
distinguishes  it  from  the  larva  of  Fronuba." 
In  our  attempts  to  get  further  specimens 
of  the  larva  and  to  rear  it,  we  have  been 
led  to  the  discovery  of  the  curious  little 
moth  characterized  in  the  Descriptive  De- 
partment of  this  number  as  Prodoxus 
decipiens.  For  while  the  larva  certainly 
does  show  "  Hymenopterous  affinities " 
and  is  well  calculated  to  deceive,  especi- 
ally when  it  has  the  pale  color,  as  when 
found  inhabiting  the  fruit  as  above  quoted, 
yet  it  turns  out  to  be  Lepidopterous.  Fur- 
ther experience  shows,  however,  that  it  is 
by  no  means  confined  to  the  fruit,  but  in- 
fests far  more  commonly  the  flower-stems 
of  different  species  of  Yucca  and  particu- 
larly Y.  rupicola.  In  the  winter  and 
spring  of  1879  we  received  flower-stems 
of  Y.  aloifolia  and  Y.  gloriosa  collected 
on  different  occasions  in  various  Southern 
States  by  Mr.  E.  A.  Schwarz  and  contain- 
ing this  larva.  The  moth  was  reared  by 
us  from  these  specimens  in  considerable 
numbers  in  May  1879.  The  species  proved 
to  be  identical  with  specimens  received 
some  years  before  from  Dr.  J.  H.  Melli- 
champ,  of  Bluffton,  S.  C,  who  took  them 
from  Yucca  flowers.  Though  smaller  in 
size   and   lacking   some   of    the    essential 
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characters  of  Fronuba,  it  nevertheless  so 
closely  resembles  it  in  general  appearance 
that  upon  studying  its  characters  we 
marked  it  in  our  cabinet  with  the  name 
with  which  it  is  here  christened.  In  passing 
through  Dallas,  Texas,  in  July  1879, 
we  stopped  over  to  make  a  call  on  Mr. 
Jacob  Boll,  having  learned  that  he  had 
also  bred  what  he  considered  to  be  Fronuba 
from  the  flower-stems  of  Y.  rupicola,  and 
we  at  once  saw  that  the  insect  which  he 
had  so  bred  was  this  Frodoxus.  Before 
the  Entomological  Club  of  the  American 
Association  for  the  Advancement  of  Science, 
at  its  meeting  in  Saratoga  last  August,  we 
gave  a  brief  account  of  this  Frodoxus, 
showing  how  it  differs  from  Fronuba  in 
the  genitalia  of  the  male  ;  in  wanting  the 
characteristic  maxillary  tentacle  of  the  fe- 
male ;  in  inclining  to  maculation  ;  in  the 
larva  having  no  legs  ;  in  the  characters  of 
the  chrysalis,  and  in  habit.  We  also  ven- 
tured the  opinion  that  its  existence  ac- 
counted for  various  experiences  that  led 
Messrs  Boll  and  Chambers  to  certain  un- 
warranted conclusions  regarding  Pronuba. 
In  a  paper  on  the  fertilization  of  Yucca, 
read  before  section  B,  at  the  same  meeting 
of  the  Association,  Mr.  Thomas  Meehan, 
editor  of  the  Gardeners  MontJily,  gave 
some  experience  with  the  fructification  of 
Yucca  angustifolia,  endeavoring  to  show 
that  Fronuba  is  always  abundant  in  the 
flowers  of  this  species  of  Yucca,  which 
blooms  two  or  three  weeks  earlier  than  Y. 
filamentosa,  but  that  notwithstanding  the 
presence  oi  Fronuba  the  former  plant  never 
produced  fruit  unless  he  himself  artificially 
poUinized  it.  We  then  made  the  point  that 
the  moths  seen  by  Mr.  Meehan  upon  the 
flowers  of  Yucca  angustifolia^tx&^xohdXAy 
this  Frodoxus,  in  which  event  the  inference 
which  Mr.  Meehan  drew  from  his  facts, 
namely,  that  because  Pronuba  did  not 
poUinize  Y.  angusti folia,  therefore  it  did 
not  pollinize  Y.  filamentosa,  would  fall  to 
the  ground,  as  would  also  the  statements 
in  the  following  paragraph  which  we  quote 
from  his  paper  : 

Pronuba  yuccasella,  the   Yucca  Moth,   has    for 
years  abounded  on  my  flowers  of  the  Yticca  fit- 


ameniosa.  It  has  not  been  known  to  visit  an)' 
other  plant  than  Yucca.  Yucca  angustifolia  be- 
gins to  flower  from  three  to  two  weeks  and  its 
blossoming  is  all  over  before  Yucca  filamentosa 
begins  to  open.  The  facts  now  adduced  show 
that  the  moths  exist  weeks  before  the  flowers 
bloom  with  which  they  have  been  so  intimately 
connected,  feeding  of  course  on  other  flowers, 
and  would  perhaps  make  use  of  other  fruits  as 
depositaries  for  their  eggs  if  Yucca  should  not 
exist.  At  any  rate  the  facts  weaken  any  belief 
we  may  have  that  the  Yucca  and  Yucca  Moth, 
through  the  long  ages,  have  become  mutually 
adapted  to  each  other  through  a  fancied  mutual 
benefit. 

We  recently  learned  from  Mr.  Meehan 
that  he  had  discovered  and  sent  to  Dr. 
Hagen,  of  Caml)ridge,  what  the  latter  con- 
sidered a  Coleopterous  larva,  boring  in 
the  flower-stem  of  Yucca,  and  we  at  once 
inferred  that  this  might  possibly  be  the 
same  larva  with  which  we  are  now  dealing, 
its  presence  in  Mr.  Meehan's  plants  giving 
fresh  warrant  for  the  explanation  which 
we  offered  of  his  facts  presented  last 
autumn.  Dr.  Hagen  has  not  been  willing 
to  favor  us  with  a  specimen  of  said  larva, 
but  informed  us  recently  that  it  had  trans- 
formed and  proved  to  be  not  Coleopte- 
rous. 

We  have  long  been  familiar  with  the 
facts  brought  forward  by  Mr.  Meehan  as 
to  the  non-seeding  of  Yucca  angustifolia, 
and  in  a  paper  read  before  the  St.  Louis 
Academy  of  Science  (vol.  iii,  p.  570),  thus 
alluded  to  them  : 

An  interesting  fact  connected  with  Yucca  pol- 
lination came  to  my  notice  in  the  summer  of  1876. 
I  have  elsewhere  shown  that  the  Pronuba  larva, 
as  it  lies  in  the  cocoon  underground,  is  not  sus- 
ceptible to  the  forcing  influences  that  hasten  the 
development  of  most  other  insects.  The  moths 
usually  issue  in  St.  Louis  too  late  to  pollinize 
the  flowers  of  Yucca  angustifolia.  This  species 
blooms  from  two  to  three  weeks  earlier  than 
Y.  filamentosa,  which,  with  its  varieties,  is  most 
commonly  cultivated.  As  a  consequence,  the 
former  very  rarely  produces  seed.  One  of  the 
rare  occasions  on  which  it  did  so  was  in  the  year 
stated,  in  the  garden  of  Dr.  Engelmann.  All  the 
early  flowers  at  the  base  of  the  raceme  fell  infertile, 
but  a  few  of  the  very  latest  at  the  apex  were  fruc- 
tified, and,  as  the  subsequent  discovery  of  the 
Pronuba  larva  in  the  capsules  proved,  they  had 
been  duly  visited  by  the  moth. 

It  was  undoubtedly  this  Frodoxus  which 
caused  Mr.  V.  T.  Chambers  to  assert  that 
Fronuba  yuccasella  was  sometimes  spotted, 
and  which  led  us  {loc.  cit.)  to  make  the  fol- 
lowing criticism  of  his  statement  : 
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"  In  a  recent  Bulletin  of  Hayden's  Geological  and 
Geographical  Survey  of  the  Territo7-ies  (vol.  iii, 
No.  i)  is  an  extended  article  by  Mr.  V.  T. 
Chambers  on  '  The  Tineina  of  Colorado,'  in 
which,  on  the  very  first  page  (121  of  the  Bulletin) 
the  following  paragraph  occurs  : 

"  Prottuba  yuccasella  Riley. — Very  abundant  in 
the  flowers  of  'soap-weed'  ( Yucca)  as  high  up 
on  the  mountains  as  7,000  feet,  in  the  vicinity  of 
Colorado  Springs.  Mr.  Rile\'  says  (Fifth  An- 
nual Report  Noxious  and  Beneficial  Insects  of  Mis- 
souri, p.  151),  '  Front  wings  uniformly  silvery- 
white,'  but  at  least  half  of  the  numerous  speci- 
mens observed  by  me  in  Colorado  had  the  wings 
more  or  less  spotted  with  black  (like  Hypono- 
meuta,  to  which  in  the  form  and  neuration  of  the 
wings  it  seems  somewhat  allied,  though  its  affi- 
nities seem  to  be  rather  with  the  true  Titieidcs ; 
it  is,  however,  sui  generis).  These  spots  vary 
in  number  from  o  to  13,  and  when  all  are  present 
are  arranged  as  follows  :  one  (the  largest)  at  the 
end  of  the  disk,  with  three  others  before  it,  making 
a  coffin-shaped  figure  ;  one  on  the  dorsal  margin 
before  the  cilia,  and  eight  others  around  the 
apex.  The  one  at  the  end  of  the  cell  is  found 
oftener  than  any  of  the  others,  and  those  around 
the  apex  oftener  than  the  other  four.  The  ex- 
panse of  wings  is  given  by  Mr.  Riley  at  i. 00  inch 
for  the  2  and  0.90  inch  for  the  6  .  The  largest 
2  specimen  observed  by  me  scarcely  exceeded 
10  lines  and  the  smallest  ^  was  scarcely  6  lines, 
so  that  it  seems  to  attain  a  greater  development 
of  wings  in  the  east  than  in  the  west,  contrary  to 
the  rule  said  by  Prof,  Baird,  Dr.  Packard,  and 
others,  to  prevail  among  other  insects  and  birds." 

"  The  statements  in  the  above  extract  are  al- 
together erroneous,  being  based  upon  mistaken 
identity.  A  careful  examination  of  these  sup- 
posed spotted  Pronubas  which  I  have  been  per- 
mitted to  make,  through  the  courtesy  of  Dr.  H. 
A.  Hagen,  of  Cambridge,  Mass.,  whither  Mr. 
Chambers  had  sent  all  his  examples,  enables 
me  to  state  positively  that  the  spotted  moths 
which  Mr  C.  mistook  {or  Pronuba yuccasella  are, in 
reality,  Hyponomeuta ;  and,  what  is  the  more 
remarkable,  they  are  one  of  Mr.  C.'s  own  de- 
scribed species — H.  ^-punctella.  Of  the  six 
specimens  submitted  to  me,  there  was  but  one 
Pronuba,  and  that  was  immaculate,  as  the  species 
always  is.  The  spots  orx  Hyponomeuta  are  very 
variable,  while  some  individuals  of  i^-punctella 
are  immaculate,  when  at  first  sight  they  might  be 
mistaken  for  Pronuba.  Setting  aside  the  less 
easily  observed  venation,  this  Hyponomeuta  may 
at  once  be  distinguished  from  Pronuba  by  its 
smaller  size,  narrower  and  at  the  same  time  less 
pointed  wings,  and  more  pearly-white  color. 
The  (,  differs  in  the  anal  hooks,  and  the  2  in 
having  the  ovipositor  of  different  shape  and  faintly 
notched  superiorly,*  as  well  as  in  lacking  the 
characteristic  maxillary  tentacles. 

"  I  have  reared  upward  of  500  specimens  oi Pro- 


*  This  faintly  notched  character  of  the  ovipositor  is  notice- 
able exceptionally  in  both  species,  and  is  evidently  due  to  a 
varied  degree  of  contraction  in  the  dry  specimens. 


7iuba,  and  have  it  from  South  Carolina,  Texas, 
California,  Colorado,  and  Missouri,  and  there  is 
never  the  faintest  tendency  to  maculation.  The 
tendency  to  variation  is,  also,  exceptionally 
small." 

We  assumed  that  Mr.  Chambers  had 
made  a  proper  reference  in  describing  his 
Hvponomenta  ^-pitnctella.,  but  we  are  now 
perfectly  satisfied  that  he  had  not,  since 
many  specimens  of  Prodoxus  agree  exactly 
in  maculation  with  his  description  and 
figure.  More  careful  study  plainly  shows 
that  Prodoxus  does  not  even  belong  to  the 
same  family,  but  must  be  placed  with  Pro- 
nuba in  the  Tineidce.  Hyponoineuta  not 
only  has,  ordinarily,  serrate  antennae,  but 
it  lacks  the  maxillary  palpi  which  help  to 
distinguish  the  Tineidae,  while  the  joints  of 
the  labial  palpi  are  differently  proportioned 
The  venation  of  the  wings  also  differs 
greatly,  the  forked  disco-longitudinal  ven- 
let  of  the  primaries  being  absent  and  the 
basal  portion  of  the  internal  vein  not  being 
forked.  The  secondaries  in  Hyponomeuta 
have,  moreover,  a  notch  beyond  the  middle, 
and  there  are  other  minor  differences.  Mr. 
Chambers,  in  reply  to  our  strictures  above 
quoted,has  published  some  14  pp.*  of  matter 
containing  many  interesting  but  irrelevant 
facts,  and  more  that  is  funny  than  con- 
vincing when  it  comes  to  the  point  at  issue. 
He  brings  forward  no  fresh  evidence  ex- 
cept such  as  he  calls  circumstantial,  and 
admits  that  he  does  not  "  pretend  that  they 
[the  arguments]  are  conclusive  of  the 
question,  especially  when  opposed  to  the 
positive  statements  of  so  competent  an 
observer,"  when  a  careful  re-examination  of 
his  specimens  would  have  saved  him  so 
much  fruitless  labor.  That  such  re-exami- 
nation was  not,  however,  easy,  we  have 
since  been  made  aware  by  being  ourselves 
unable  to  make  the  re-examination  of  his 
supposed  spotted  Pronubas,  the  types  of 
which  are  in  the  Cambridge  museum. 
Fortunately  we  are  confirmed  in  our  opin- 
ion without  such  re-examination  of  the 
types,  by  the  very  facts  which  Mr.  Cham- 
bers urges  in  his  reply  above  cited,  the 
position  of  the  five  spots  in  his  Hypono- 


Jour.  Gin.  Soc.  of  Nat.  His.,  Oct.,  i8 


144 


THE  AMERICAN  ENTOMOLOGIST. 


meuta  t^-punctella,  as  figured  by  him,  being 
precisely  that  found  in  some  specimens  of 
Prodoxus.  Nevertheless  we  have  not 
thought  best  to  adopt  Mr.  Chambers'  spe- 
cific name  on  our  own  confidence,  because 
we  prefer  to  leave  it  to  those  who  substan- 
tiate our  views  beyond  peradventure  and 
who  believe  in  the  extremest  law  of  prior- 
ity to  relegate  decipiens  as  a  synonym  of 
^-punctelia,  and  further  because  we  are  of 
those  who  believe  that  a  description  under 
a  well-defined  and  well-known  genus  car- 
ries with  it  the  characters  of  that  genus, 
and  is  worse  than  no  description  at  all,  if 
as  in  this  instance,  the  species  has  totally 
different  characters. 

Here  is  the  original  description  of  Hy- 
po7iomeuta  ^-puncteUa,  from  the  Cafiadian 
Ent07nologist,  vol.  vii  (1875),  p.  7  : 

Snowy  white.  On  the  forewings  are  five  dis- 
tinct, circular,  black  spots,  three  of  them  form- 
ing a  line  along  the  middle  of  the  wing,  the  other 
two  being  in  the  dorsal  half  of  the  wing,  one  of 
them  opposite  the  space  between  the  first  and 
second,  and  the  other  opposite  the  space  be- 
tween the  second  and  third  spots.  The  first 
spot  is  placed  about  the  basal  fourth,  the  second 
about  the  middle,  and  the  third  about  the  apical 
fourth.  Hind  wings  silvery  white,  tinged  with 
gray.     Al.  ex  ^X.  inch.     Bosque  Co.     [Tex.] 

The  number  of  specimens  examined 
is  not  stated,  so  that  we  learn  nothing  of 
variation,  and  every  reader  would  be  justi- 
fied in  assuming  that  the  wings  had  the 
peculiar  venation  and  that  there  was  the 
want  of  maxillary  palpi,  with  other  peculi- 
arities that  characterize  the  genu's,  Hyp  one - 
meuta.  Mr.  Chambers  subsequently  tells 
us,  in  his  Cincinnati  paper,  that  eight 
specimens  were  examined  and  showed  no 
variation.  We  made  the  mistake  of  trust- 
ing in  Mr.  Chambers'  generic  reference 
and  of  assuming  that  because  his  supposed 
Pronubas  were  specifically  identical  with 
his  H.  5-putictella^  therefore  they  were  Hy- 
ponofneuta.  This  mistake  on  our  part 
would  have  been  avoided  had  we  been  al- 
lowed to  critically  examine  the  specimens 
by  denudation  of  the  wings  and  other  parts; 
but  the  specimens  were  borrowed  with  the 
promise  that  they  should  be  returned  to 
Cambridge  intact.  We  said  and  we  main- 
tain that  they  were  Mr.  Chambers'  H.  5- 
punctella,  and  his  Cincinnati  brochure  is 


really  an  unintentional  criticism  of  his  own 
previously  published  views. 

In  like  manner  many  of  the  fallacies 
set  forth  by  Mr.  Boll,  to  which  we  called  at- 
tention in  our  paper  read  before  the  St. 
Louis  Academy,  may  likewise  be  traced  to 
observations  made  on  Prodoxus  instead  of 
Proniiba. 

The  larva  of  Prodoxus  never  quits  the 
stem  in  which  it  lives.  It  eats  comparatively 
little,  packing  its  pale  buff-colored  excre- 
ments very  tightly  in  its  burrow,  and  spin- 
ning as  winter  approaches  a  neat  cocoon 
of  white  silk  covered  on  the  outside  with 
its  castings.  Prior  to  forming  its  cocoon 
a  passage  way  is  always  made  to  the  out- 
side of  the  stem,  leaving  but  a  very  thin 
covering.  In  issuing,  the  chrysalis  pushes 
half  way  out,  very  much  as  is  the  case 
with  all  other  Lepidopterous  endophytes. 
Oviposition  has  not  yet  been  observed. 

We  thus  see  that,  notwithstanding  this  de- 
ceptive resemblance  to  Pronuba,  Prodoxus 
differs  not  only  in  many  essential  charac- 
ters in  its  different  stages  {vide  descrip- 
tion), but  likewise  essentially  in  habit. 

Who,  studying  these  two  species  in  all 
their  characters  and  bearing,  can  fail  to 
conclude  that,  notwithstanding  the  essen- 
tial differences  that  distinguish  them  not 
only  specifically  but  generically,  they  are 
derivations  from  one  and  the  same  ances- 
tral form  ?  Pronuba,  depending  for  its 
existence  on  the  pollination  of  the  flower, 
is  profoundly  modified  in  the  female  sex 
in  adaptation  to  the  peculiar  function  of 
pollination.  Prodoxus,  dwelling  in  the 
flesh  of  the  fruit  or  in  the  flower-stem 
and  not  depending  upon  the  fructifi- 
cation of  the  plant,  is  not  so  modified, 
but  has  the  ordinary  characters  of  the 
family  in  both  sexes.  In  the  former,  the 
larva  quits  the  capsules  and  burrows  in 
the  ground  :  it  has  legs  to  aid  it  in  its 
work,  while  the  chrysalis  is  likewise  beau- 
tifully modified  to  adapt  it  to  prying 
through  the  ground  and  mounting  to  the 
surface.  The  latter,  on  the  contrary,  never 
quitting  the  stem,  has  no  legs  in  the  larva 
state,  and  in  the  chrysalis  state  is  more 
particularly  adapted,  by  the  prominence  of 
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the  capital  projection,  to  piercing  the  slight 
covering  of  the  stem  left  ungnawed  by  the 
larva.  The  former  is  very  regular  in  its 
appearance  as  a  moth  at  the  time  of  the 
flowering  of  Yucca  Jilaftientosa,  a  fact  which 
would  indicate  that  it  was  modified  while 
living  upon  that  species  and  had  a  range 
co-extensive  with  it  and  other  species 
blooming  simultaneously.  The  latter  ap- 
pears earlier,  as  the  food  of  its  larva  is 
earlier  ready.  Which  of  the  two  insects  is 
the  oldest  in  time,  or  whether  the  diverg- 
ence from  some  archetypal  form  has  been 
simultaneous,  are  matters  of  opinion  which 
those  interested  in  evolution  will  decide 
for  themselves  one  way  or  the  other,  or 
according  as  knowledge  increases.  That 
other  species  of  both  these  genera  will  yet 
be  discovered,  there  can  be  but  little  doubt. 
This  Bogus  Yucca  Moth  is  subject  to  the 
attacks  of  at  least  one  parasite,  a  honey-yel- 
low Braconid,  which  Mr.  Cresson  considers 
new,  and  which  is  described  in  this  num- 
ber as  Exothecus  prodoxi. 


THE  FERTILIZATION  OF  THE  TULIP. 

BY    W.  H.  PATTON,  WATERBURY,  CT. 

It  has  been  believed  that  the  nectar  of 
the  tulip  is  poisonous  to  bees  and  that  they 
rarely  escape  from  the  flower  alive.  How- 
ever this  may  be  with  the  yellow  tulip, 
Tulipa  sylvestris,  in  which  Kerner  (Flowers 
and  their  Unbidden  Guests,  p.  88)  has  de- 
scribed a  special  contrivance  for  excluding 
small  insects  from  the  nectar  secreted  at 
the  bases  of  the  filaments,  it  cannot  apply 
to  our  common  garden  tulip,  T.  gestteriana, 
for  in  this  species  there  are  neither  glands 
to  secrete  nectar  nor  tangles  of  hairs  to  pro- 
tect it,  and  I  have  never  found  nectar  in 
the  flowers.  It  is,  moreover,  small  insects 
which  the  plant  appears  to  attract,  although 
the  smooth  cup  of  the  perianth  probably 
excludes  crawling  insects.  Some  of  the 
smaller  species  of  bees  of  the  genus  Hal- 
ictus  I  have,  during  the  past  five  years,  ob- 
served to  be  frequent  guests,  coming  for 
the  pollen.  They  always  alight  upon  either 
the  perianth  or  the  stigma,  most  frequently 


upon  the  latter,  and  crawling  down  from 
their  alighting  place  to  the  base  of  the 
stamens,  they  then  climb  up  to  reach  their 
booty.  Whatever  pollen  they  bring  from 
other  flowers  has  therefore  a  chance  of 
reaching  the  stigma  first.  The  perianth 
of  the  flower  is  red,  the  stigma  is  yellow 
and  the  stamens,  which  are  deeper  down 
in  the  cup  of  tlie  flower  and  thus  to  a  cer- 
tain extent  out  of  the  line  of  the  bee's 
flight,  are  black  ;  and  it  is  probable  that 
the  marked  difference  in  the  color  of  the 
stigma  serves  to  attract  the  bees  to  the 
proper  and  most  convenient  landing. 

There  appear  to  have  been  no  direct 
observations  hitherto  made  upon  the  fer- 
tilization of  the  tulip  by  insects.  It  may 
be  that  in  the  native  home  of  the  plant 
large  insects  are  concerned  in  its  fertiliz- 
ation, or  that  T.  sylvestris  thus  differs  from 
T.  gesnerianaj  but  Kerner's  supposition 
that  the  trichomes  on  the  filaments  of  T. 
sylvestris  are  intended  to  exclude  small 
insects  from  the  nectar,  is  open  to  doubt  in 
view  of  the  observations  upon  the  visits  of 
small  bees  to  the  other  species.  A  similar 
structure  for  protecting  the  nectar  in  Ger- 
aftittm  sylvaticum  was  believed  by  Sprengel 
to  serve  as  a  shield  against  rain,  and  it 
may  be  that  this  is  the  real  purpose  in  the 
tulip.  Whether  the  supposition  (of  which 
mention  is  made  in  Miss  Staveley's  "British 
Insects,"  p.  250)  that  the  nectar  of  the 
tulip  is  poisonous,  is  founded  upon  authen- 
ticated facts,  is  also  worthy  of  further  in- 
vestigation. 

Tallow  to  preserve  Insect  Collec- 
tions.— The  odor  of  tallow  is  disagreeable 
and  repellant  to  a  large  number  of  insects, 
and  it  has  long  been  the  custom  to  protect 
woolen  goods  from  the  clothes-moth,  dur- 
ing the  summer  months,  by  placing  among 
them  a  tallow  candle  wrapped  in  paper. 
For  some  time  past,  I  have  employed  the 
same  protective  means  for  the  preserva- 
tion of  my  entomological  collection  from 
the  attack  of  the  Dermestes  lardarius  and 
the  Anthrenus  varius,  by  placing  tallow 
candles  among  my  cases,  and  small  pieces 
of  the  same  within  the  cases.     Some  inter- 
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esting  experiments  recently  made  with  a 
colony  of  Dermestes,  probably  the  familiar 
larder-beetle  (see  a  communication  by 
Miss  Heustis  in  the  Canadian  Entomolo- 
gist, vol.  X,  p.  141,  1878),  gave  the  follow- 
ing results  : 

"They  were  confined  in  a  glass  jar,  and 
a  piece  of  camphor  placed  therein.  At 
first  they  manifested  some  uneasiness,  but 
in  a  minute  or  two  commenced  travel- 
ing about  and  over  the  camphor  with 
entire  unconcern.  Upon  a  small  piece  of 
tallow  being  dropped  in  the  jar,  the  effect 
was  instantaneous  and  ludicrous — a  regu- 
lar stampede  ensued.  The  beetles  fled 
precipitately  to  the  side  of  the  jar,  and 
after  endeavoring  to  effect  their  escape, 
they  huddled  together  in  a  mass,  where 
they  remained  so  long  as  observed.  The 
jar  was  set  aside,  and  upon  looking  at  it 
again  a  fortnight  thereafter,  only  one  dead 
beetle  was  found  of  the  large  family.  It 
is  presumable  that  they  died  soon  after 
their  exposure  to  the  tallow,  and  had  eaten 
up  the  dead  bodies  of  one  another." 

A  similar  experiment  instituted  by  me 
upon  some  larvae  of  A.  varius,  was  not  at- 
tended by  like  results.  The  larvae  did  not 
manifest  any  uneasiness  from  the  presence 
of  the  tallow,  nor  did  they  die  from  the 
effects  of  it.  While,  therefore,  I  do  not 
believe  that  the  odor  of  tallow  will  destroy 
the  larvae,  I  have  reason  to  believe  that  it 
is  serviceable  in  preventing  the  deposition 
of  the  eggs  of  Anthrenus,  Dermestes  and 
similar  pests. — J.  A.  Lintner. 


Intermittance  of  Phosphorescence 
IN  Fire-flies. — There  has  been  an  inter- 
esting discussion  recently  at  the  meetings 
of  the  London  Entomological  Society  on 
this  question,  some  members  urging  that  the 
light  is  not  intermittent,  others  again,  that 
it  is  Mr.  McLachlan  drew  attention  to  a 
previous  discussion  of  the  same  subject,  in 
the  course  of  which  he  had  suggested  that 
the  intermittance  might  be  due  to  "  slight 
currents  of  air  altering  the  position  of  the 
insect  when  flying,  and  thus  alternately  ex- 
posing and  obscuring  the  light-producing 
surfaces."  Judging  from  our  experience 
with  North  American  species  of  Lampyridce, 
this  explanation  is  not  a  valid  one      All 


our  American  species,  so  far  as  we  know, 
have  the  power  of  extinguishing  their  light, 
whether  in  flight,  at  rest,  or  in  captivity. 
In  flight  there  is  no  simultaneous  flashing 
of  all  the  individuals  in  a  given  space,  but 
a  constant  and  irregular  flashing  and  ex- 
tinguishing. In  some  cases  there  is  a 
single  flash  followed  by  extinction  ;  in 
others,  two  successive  flashes,  and  in  others 
again,  three  ;  and  if  pursued,  the  insect 
seems  to  have  the  power  of  suppressing 
its  light. 

These  facts  hold  true  of  those  species 
which  are  luminous,  and  have  power  of 
flight,  in  both  sexes.  Where,  however,  the 
female  has  not  the  power  of  flight  the 
light  is  not  intermittent,  so  far  as  our  obser- 
vations go,  and  the  same  holds  true  of  the 
luminous  larvae  of  those  species  which,  in 
the  imago  state,  give  out  an  intermittent 
light.  Yet  even  these  larvae  and  larvi- 
form  females  possess  the  power  of  sup- 
pressing their  light,  as  everyone  who  has 
collected  them  must  have  experienced  to 
his  sorrow.  A  gem  of  soft  blue  light  will 
attract  the  attention  from  some  distance, 
in  long  grass,  or  damp  places,  such  as  these 
larvae  frequent.  The  collector  approaches 
cautiously,  but,  unless  he  is  very  wary,  so 
soon  as  he  touches  the  object  upon  or 
near  which  the  light-giving  specimen  may 
rest,  the  light  goes  out,  and  the  specimen 
very  often  escapes  being  captured  ! 


We  call  the  attention  of  all  those  inter- 
ested in  the  fertilization  of  those  beautiful 
flowers,  the  Yuccas,  to  our  remarks  on  the 
True  and  Bogus  Yucca  Moths  in  the  pres- 
ent number.  It  is  during  the  month  of 
June  that  observations  can  be  made  on 
the  habits  of  these  interesting  insects,  and 
we  shall  always  be  glad  to  publish  addi- 
tional experience  or  additional  observa- 
tions. 

^ — ^ 

In  the  Oefversigt  of  Finska  Vetenskap- 
Societetens  forhandlinger  Vol.  xxi,  1879, 
(Helsingfors),  Mr.  O.  M.  Renter  gives  a 
synopsis  of  what  is  known  on  the  habits 
of  mimetic  Hemiptera,  together  with  some 
new  observations  on  mimicry  in  this  order. 
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Grain  Aphis  vs.  Rust. — The  May 
crop  reports  given  out  by  the  Department 
of  Agriculture  of  Georgia,  show  very 
clearly  how  injurious  the  Grain  Aphis  has 
been  to  wheat  and  oats  in  that  State. 
These  grains  have  also  suffered  very  much 
from  rust,  and  many  of  the  correspond- 
ents are  disposed  to  consider  the  rust  a 
consequence  of  the  Aphis  work.  That 
the  punctures  and  the  saccharine  excre- 
tions of  plant-lice  greatly  encourage  the 
growth  of  some  kinds  of  rust,  there  can 
be  no  question  whatever.  Other  kinds, 
however,  as  the  ordinary  Orange  rust  {Fiic- 
cinia  graminis)  have  little  or  no  connec- 
tion with  these  insects.  The  reports  from 
the  Department  would  be  a  great  deal 
more  valuable  if  they  were  analyzed  by 
some  competent  hand,  and  the  loose  gen- 
eral references,  which  carry  no  definite 
meaning,  were  rendered  more  specific  and 

explicit. 

-^ — * 

Continued  Destruction  of  Tobacco 
Plants  by  Flea-beetles. — The  Farmers' 
Home  Journal  of  Kentucky  gives  the  fol- 
lowing account  of  the  continued  injury  to 
tobacco,  appending  many  reports  in  con- 
firmation. We  call  attention  to  what  we 
said  on  p.  123  of  the  May  number  : 

There  has  been  a  flood  of  "bug"  letters  in  the 
last  week  ;  and  according  to  the  tenor  of  these 
advices  no  portion  of  the  State,  or  indeed  of  the 
entire  tobacco  belt  East  or  West,  is  exempt  from 
the  evil.  Reports  from  the  southern  and  Green 
River  counties  are  most  unfavorable,  but  the  dam- 
age appears  to  be  general,  including  the  Western 
district,  or  the  Purchase,  and  also  the  Mason 
County  district.  In  some  sections  of  the  State  a 
number  of  farmers  have  used  canvas  to  cover 
their  plant-beds,  and  alwaj's  with  the  best  results, 
as  the  covering  not  only  proves  to  be  a  complete 
protection  against  the  bug  or  fly,  but  also  ha'stens 
the  growth  of  plants.  In  some  neighborhoods 
there  is  the  curious  spectacle  of  uncovered  beds 
entirely  stripped  of  plants,  in  the  immediate 
vicinity  of  covered  beds  full  of  uninjured  and 
flourishing  plants. 

Advices  from  Tennessee  indicate  great  destruc- 
tion of  plants,  and  injuries  are  also  reported  from 
Missouri,  Indiana,  and  Ohio.  A  Virginia  dis- 
patch of  the  6th  inst.  stated  that  the  bugs  have  so 
reduced  the  supply  of  plants  that  not  more  than 
a  quarter  of  an  average  area  can  be  planted. 
The  Tennessee  Commissioner  of  Agriculture 
reports  that  there  will  be  only  half  an  average 
supply  of  plants  in  that  State. 


The    annual    meeting  of    the   Entomo- 


logical Club  of  the  American  Association 
for  the  Advancement  of  Science,  will 
be  held  at  the  Museum  of  the  Boston 
Society  of  Natural  History,  corner  of 
Berkeley  and  Boylston  Streets,  Boston, 
commencing  at  2  P.  M.,  Tuesday,  Au- 
gust   24,    1880. 

It  is  proposed  to  send  to  every  member 
of  the  American  Association,  and  to  all 
others  who  may  favor  the  undersigned  with 
their  address  for  that  purpose,  a  circular 
announcing  the  special  subjects  which  will 
be  presented  at  this  meeting  of  the  Club  ; 
and  therefore  all  entomologists  who  desire 
to  read  communications  at  that  time,  are 
requested  to  notify  one  of  the  undersigned 
before  August  ist.  This  will  ensure  a 
fuller  discussion  of  the  topics  presented, 
and,  it  is  hoped,  a  larger  attendance. — 
Samuel  H.  Scudder,  Pres.,  B.  Pick- 
man  Mann,  Secretary,  both  at  Cambridge, 
Mass. 


Mold  and  Phylloxera. — M.  Rom- 
mier  recently  stated  before  the  Paris 
Academy,  that  where  mycelium  was  devel- 
oped on  phylloxerized  roots,  kept  in  a 
vessel  at  15^  to  20°  temperature  (R.),  the 
insect  disappeared,  whereas,  without  such 
myceleum  it  continued  to  multiply.  What 
conclusion  of  practical  value  can  be 
drawn  from  such  fact  we  fail  to  see,  as  it 
must  be  the  experience  of  everyone  who 
has  studied  Phylloxera  in  glass  tubes,  that 
those  very  conditions  of  excessive  warmth 
and  moisture  which  would  permit  the 
growth  of  mycelium,  are  the  very  condi- 
tions which  would  prove  fatal  to  the 
insect.  Any  inference  that  mycelium 
itself  destroys  the  Phylloxera  is  certainly 
unwarranted,  if  we  may  judge  from  our 
own    experience. 


An  excellent  review  of  the  recent  pro- 
gress in  insect  anatomy  is  given  by  Mr. 
Edward  Burgess,  in  his  annual  address  as 
president  of  the  Cambridge  Entomologi- 
cal Club.  Those  interested  in  the  subject 
will  find  the  address  in  full  in  the  March 
number  of  Psyche. 
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Infecting  Phylloxera  with  Fungus 
Disease  — The  French  Academy  of  Sci- 
ences, at  its  meeting  of  March  8,  1880, 
discussed  the  question  of  the  infection  of 
Phylloxera  by  parasitic  fungi.  Mr.  A. 
Giard  considers  Dr.  Hagen's  proposed  me- 
thod of  infection  as  impractical.  There 
exists  no  species  of  these  fungi  which  infects 
all  insects,  each  species  infects  only  a  sin- 
gle species  of  insect  or  a  single  group,  and 
experiments  to  inoculate  Phylloxera  ought 
to  be  made  with  a  fungus  which  is  known 
to  affect  an  allied  insect,  e.  g.,  with  Micro- 
cora  coccophila.  But  so  far  no  method 
is  known  by  which  this  fungus  can  be  arti- 
ficially cultivated,  as  is  possible  with  Isaria. 
Mr.  Hamm  enumerates  the  different  species 
of  fungi  known  to  infest  different  species 
of  insects,  and  proposes  to  find  out,  by 
experiment,  whether  the  Phylloxera  is  sus- 
ceptible to  the  attacks  of  one  of  these 
fungi,  then  to  discover  a  medium  wherein 
to  cultivate  its  spores  ;  succeeding  in  this, 
he  would  recommend  to  impregnate  guano 
with  the  spores  and  thus  bring  the  Phyl- 
loxera in  contact  with  them.  Mr.  Emile 
Blanchard  has  little  confidence  in  the 
effective  destruction  of  Phylloxera  by  this 
remedy,  because  such  destruction  of  insect 
life  always  occurs  in  nature  in  a  restricted 
sense,  and  the  Phylloxera  cannot  possibly 
be  compared  in  this  respect  with  the  Silk- 
worm, which,  domesticated  for  centuries, 
lives  under  abnormal  conditions. 


FuNGU'^  IN  Cicada. — It  has  long  been 
known  that  our  Periodical  Cicada  (Cicada 
septetjidecim  and  C.  tredecini)  is  subject  to 
the  attacks  of  a  peculiar  fungus.  The  in- 
sect is  often  found  with  the  internal  parts, 
especially  of  the  abdomen,  filled  with  a 
yellowish,  or  clay-colored  powder,  which 
is  in  reality  composed  of  spores.  Mr.  Peck 
has  recently  named  this  fungus  Masso- 
sphora  cycadina,  in  the  introductory  portion 
to  the  Thirty-first  Report  of  the  New 
York  State  Museum  of  Natural  History. 
Prof.  Jos.  Leidy  referred  to  this  fungus  in 
the  Proceedings  of  the  Phila.  Ac.  Nat.  Sc, 
for  185  X  (Vol.  v,  p.  235),  but  without 
naming  it 


On  the  Nature  of  the  Phosphores- 
cence OF  the  Glow-worm. — In  some 
experimental  researches,  the  results  of 
which  have  lately  been  published  in  the 
Comptes-rendus  of  the  French  Academy, 
(Vol.  90,  No.  7,)  Mr.  Jousset  de  Bellesme 
draws  the  following  conclusions  :  "  It  is 
very  probable  that  the  phosphorescent  sub- 
stance is  a  gaseous  product,  for  the  struc- 
ture of  the  gland,  well  studied  by  Owsjani- 
kof,  does  not  give  one  the  idea  of  an  organ 
secreting  liquid.  But  chemical  phosphor- 
escent products  at  an  ordinary  temperature 
are  not  numerous,  which  induces  one  to  be- 
lieve the  substance  is  phosphoretted  hy- 
drogen. It  is  for  chemists  to  elucidate 
this  point ;  but  they  should  seek  the 
matter  in  the  cellular  protoplasm  and  not 
directly. 

"  My  researches  induce  me  to  believe 
phosphorescence  a  property  of  protoplasm, 
consisting  in  the  disengagement  of  phos- 
phoretted hydrogen.  This  explains  why 
many  of  the  lower  animals,  deprived  of  a 
nervous  system,  are  phosphorescent.  Be- 
sides, it  offers  the  advantage  of  connecting 
the  phenomena  of  phosphorescence  in  living 
beings  with  that  we  see  in  organic  matters 
in  a  state  of  decomposition.  It  is  one 
more  example  of  a  phenomenon  of  the 
biological  order  traced  to  an  exclusively 
chemical  cause." 


Death  of  Mules  caused  by  Insects. 
— The  report  comes  from  the  Ouachita 
Valley,  Louisiana,  that  great  numbers  of  a 
"  poisonous  midge"  made  their  appearance, 
attacking  the  mules  to  such  an  extent  that 
in  Ouachita,  Caldwell,  and  Morehouse 
parishes  alone,  about  6,000  mules  perished 
as  a  consequence.  The  insects  disappeared 
as  suddenly  as  they  came.  The  "pois- 
onous "  midge  alluded  to  is,  without  doubt, 
a  species  of  Simulium,  but  whether  or  not 
the  report  is  exaggerated  we  have  no  means 
of  knowing. 


May-beetles  have  been  swarming  to  an 
unusual  extent  on  the  oaks  around  Mobile, 
Ala.,  during  the  past  month,  absolutely  de- 
foliating the  oak  forests. 
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Fungus  Diseases  of  Beneficial  In- 
sects.— Messrs.  Ch.  Brogniart  and  Max. 
Cornu,  in  a  note  addressed  to  the  French 
Academy  of  Sciences,  communicate  that 
they  observed  an  epidemic  in  Syrphus-flies 
caused  by  a  fungus  belonging  to  the  genus 
Etitomophthora.  They  found  on  blades  of 
grass  thousands  of  dead  specimens  of  Syr- 
phus  mellitius  with  the  abdomen  distended 
and  greasy,  and  evidently  killed  by  the 
same  disease  which  affects  our  common 
House-fly.  The  larvae  of  our  Syrphus-flies 
are  among  the  most  effective  enemies  to 
Plant-lice.  It  thus  becomes  apparent  that 
our  friends  among  the  insects  are  fully  as 
liable  to  fungus  disease  as  are  our  foes. 
Even  if  the  fly-fungus  could  be  propagated 
at  will  by  the  use  of  beer-mash,  and  made 
to  infect  other  kinds  of  insects,  no  matter 
how  diversified  their  habits  (a  fact  which 
we  have  good  reason  for  being  sceptical 
of),  there  would  yet  be  danger  of  destroy- 
ing many  beneficial  with  the  noxious  spe- 
cies. This  objection,  however,  applies,  in 
varying  degree,  to  almost  all  insecticides. 


Early  Appearance  of  Cotton  Worm. 
— Mr.  J.  M.  Bell,  of  Boxville,  Lavaca  Co., 
Tex.,  writes,  April  29th,  1880  : 

There  are  cotton  worms  in  my  cotton — more 
than  usual  when  they  first  appear.  There  is  no 
doubt  about  their  being  genuine  cotton  worms. 

We  had  a  tremendous  rain  this  morning. 

The  Goliad  (Tex.)   Guard  of  May   8th 

has  the  following  : 

We  made  a  short  turn  in  the  country  last  Mon- 
day, and  saw  several  farms  on  the  Mannahuilla 
and  Perdido  creeks,  which  were  in  excellent  con- 
dition. Corn  and  cotton  were  doing  well,  but 
we  were  sorry  to  learn  from  Mr.  L.  H.  Dreier,  a 
very  successful  planter  on  the  Perdido,  that  the 
worms  had  already  attacked  his  cotton.  His 
neighbor,  Mr.  Hausman,  whose  cotton  was  well 
advanced  and  very  fine,  was  also  visited  by  large 
numbers  of  these  pests. 

The   presumption   in   such   instances   is 

that  the  worms  were  in  the  field  from  two 

to  three  weeks  before  being  reported.     Mr. 

Geo.   Witting  sent   us,  the  latter  part   of 

April,   information   that   the    worms   were 

noticed  in  the  vicinity  of  Columbus,  Tex., 

and  specimens  received  at  Washington,  the 

forepart  of  May,  were  all  in  the  chrysalis 

state. 


The  Butterfly  Tongue. — Mr.  Ed- 
ward Burgess  has  an  excellent,  and  well 
illustrated  article  in  the  May  number  of 
the  American  Naturalist^  on  the  structure 
and  action  of  the  proboscis,  or  tongue,  of 
butterflies.  He  comes  to  the  following 
conclusions  from  his  study  of  the  subject  : 

From  the  anatomy  of  these  parts  we  may  un- 
derstand that  the  butterfly  obtains  its  food  in  the 
following  manner  :  The  trunk  is  unrolled  and  in- 
serted in  the  nectary  of  a  flower  ;  at  this  moment 
the  muscles  which  suspend  the  oval  sack  con- 
tract, and  the  mouth  cavity  is  thus  extended, 
creating  a  vacuum  which  must  be  supplied  by  a 
flow  of  honey  through  its  trunk  to  the  mouth. 
When  the  mouth  is  full  the  muscular  sack  con- 
tracts, the  oval  valve  closes  the  aperture  to  the 
trunk,  and  the  honey  is  forced  backward  into  the 
oesophagus.  The  mouth  cavity  is  then  again 
opened  and  the  same  process  repeated.  To  pre- 
vent the  food  being  sucked  back  from  the  oeso- 
phagus, it  is  probable  that  some  of  the  numerous 
fibers  in  the  muscular  sack,  near  the  origin  of  the 
former,  can,  by  contraction,  close  its  opening, 
but  in  any  case,  as  the  trunk  presents  a  free  tube, 
and  the  oesophagus  leads  into  the  closed  alimen- 
tary canal,  it  is  evident  that  the  former  offers  the 
easiest  route  for  a  supply  to  fill  the  mouth 
vacuum. 

In  the  muscular  mouth  sack,  we  have  a  pump- 
ing organ,  of  action  too  simple  to  be  misunder- 
stood. As  for  the  so  called  "  sucking  stomach," 
its  delicate  membranous  structure  is  certainly 
not  adapted  for  sucking  functions,  and  it  prob- 
ably serves  onl}'-  as  a  reservoir.  It  is  usually 
found  to  contain  nothing  else  than  air,  but  New- 
port asserts,  that  immediately  after  feeding,  food 
is  also  found  in  it. 


Cottony  Maple  Scale. — In  the  Pro- 
ceedings of  the  Davenport  Academy  of 
Natural  Sciences,  vol.  ii,  part  2,  just  re- 
ceived, Mr.  J.  D.  Putnam  gives  a  most 
valuable,  painstaking,  and  thorough  ac- 
count of  the  above-named  insect  {Pulvina- 
ria  innumerabilis  Rathvon),  which  has 
proved  very  injurious  to  the  soft  maples 
in  various  parts  of  the  country,  and  parti- 
cularly in  and  around  Davenport.  He 
goes  into  details  on  the  history;  the  egg; 
embryo;  larva;  larva  of  the  second  stage; 
development  of  the  male  pupa ;  the 
male;  development  of  the  female  pupa;  the 
female;  the  female  in  winter;  the  female  in 
spring;  contents  of  the  ovaries;  develop- 
ment of  the  egg;  fertilization  of  the  egg; 
the  laying  of  the  egg;  the  egg;  nest;  last 
days  of  the  female;  diseases;  parasites; 
enemies;  manner  of  distribution;  effect  on 
the  trees;  remedies;  food-plants;  and  other 
species  of  Pulviiiaria. 


ISO 
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Necrological. — News  comes  to  us  from 
Europe  of  the  death  of  three  eminent  en- 
tomologists. Ernest  August  Hehnuth  von 
Kiesen wetter,  born  in  1820,  was  a  member 
of  the  Saxon  Privy  Council.  Most  of  his 
writings  appeared  in  the  Stettiner  Entomo- 
logische  Zeitung  and  the  Berliner  Entonio- 
logische  Zeitschrift^  and  they  are  quite 
numerous,  but  exclusively  on  Coleoptera. 
S.  C.  Snellen  van  Vollenhoven  was  born  in 
Rotterdam,  October  18,  1816,  and  in  his 
death  Holland  has  lost  her  most  eminent 
entomologist.  For  many  years  director  of 
the  Natural  History  Museum  at  Leyden, 
he  was  so  esteemed  and  respected,  that  a 
medal  was  struck  in  his  honor  upon  the  oc- 
casion of  his  retirement.  He  wrote  mostly 
upon  Hymenoptera,  and  his  work  upon 
the  Dutch  Saw-flies  has  no  equal.  His 
writings  were  beautifully  illustrated  with 
drawings  from  his  own  pencil.  Francis  F. 
de  Laporte,  Count  of  Castelnau,  was  born 
in  London,  December  25,  1810,  and  died 
February  4,  1880,  at  East  Melbourne,  Aust., 
where  he  was  for  many  years  French  Con- 
sul. He  spent  some  time  in  the  United 
States,  and  gave  some  attention  to  Ameri- 
can insects.  He  wrote  more  particularly 
on  Coleoptera  and  Hemiptera,  and  among 
his  miscellaneous  works  were  Vues  et  Sou- 
venirs de  rAmeriqtie  du  Nord,  and  Essai 
sur  le  systeme  siliiricn  de  r Anie'riqiie  scptoi- 
trionale. 

Effects  of  Severe  Cold  on  Insects. 
— A  very  general  impression  prevails  that 
severe  winters  are  prejudicial  to  insect  life. 
It  is,  however,  a  quite  erroneous  impres- 
sion, for  nothing  has  struck  us  so  forcibly 
in  our  experience  with  injurious  insects,  as 
the  fact  that  in  most  cases  they  pass 
more  safely  through  a  steady,  even  if  se- 
vere winter,  than  through  a  mild  or  change- 
able one. 

We  have  repeatedly  called  attention  to 
this  fact  in  our  own  writings,  and  Miss  E. 
A.  Ormerod,  in  her  Notes  of  Observations 
on  Injurious  Insects,  for  1879,  has  some 
quite  pointed  remarks  on  this  subject,  in 
connection  with  the  severity  of  the  past 
winter  in  England. 


Severe  and  steady  cold  is  not  only  favor- 
able to  insect  hibernation  by  causing  a 
continued  state  of  torpor,  but  indirectly  in 
preserving  them  from  the  attacks  of  birds 
and  other  animals,  which,  during  such  se- 
vere weather,  cannot  reach  them  in  the 
frost-bound  ground.  Mild  winters,  on  the 
contrary,  generally  cause  premature  activ- 
ity in  insects,  often  followed  by  relapses 
into  the  torpid  state,  and  such  changes 
are  prejudicial  to  their  well-being.  Insec- 
tivorous animals  also  fare  better  during 
such  mild  winters. 


Exchanges  with  European  Ento- 
mologists.— We  receive  frequently  from 
European  Entomologists  communications 
offering  exchanges  of  insects  of  different 
orders,  and  especially  of  Coleoptera.  As 
we  cannot  ourselves  accept  any  of  these 
offers,  for  want  of  time,  we  would  like  to 
have  addresses  of  those  of  our  collectors 
and  specialists  who  are  willing  to  enter  into 
correspondence  and  exchange  with  Euro- 
pean entomologists. 


Mr.  T.  Blackburn  of  Honolulu  com- 
municates that  Vanessa  cardui  appeared 
quite  frequently  in  the  year  1879,  on  the 
island  of  Hawaii,  during  the  month  of 
February  till  July.  He  never  before  ob- 
served the  species  on  the  island  mentioned 

above. 

■♦-  -♦■ 

Revision  of  the  Lampyrid.b. — Mr. 
Henry  S.  Gorham  of  Shipley,  Horsham, 
England,  is  just  completing  a  revision  of 
the  LanipyridcB,  or  Fire-flies,  and  desires 
specimens  from  the  southern  part  of  the. 
U.  S.,  and  from  Central  America,  especi- 
ally of  the  genera  Microp/iotus,  Phe/igodes, 
and  Ptcrotus.  Our  own  Dr.  LeConte  has, 
as  we  understand,  been  at  work  on  the 
same  family,  and  has  the  manuscript  of  a 
revision  of  the  Lanipyridce  of  the  U.  S. 
ready  for  publication. 


Errata.— Page  80,  for  "  [Fig.  19]  "  read 
[Fig.  20,  rt]  ;  page  81,  for  "  [Fig.  20]  "  read 
[Fig.  2o,b\\  page  122,  col.  2,  line  23,  for 
"  shows  "  read  "  show." 
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The  Crayfish  :  An  Introduction  to  the  Study  of  Zoulog>'. 
By  T.  H.  Huxley,  F  R.S.  8vo.,  pp.  371,  82  illustrations.  D. 
Appleton  &  Co.,  New  York,  1880.— Prof .  Huxley  is  "  the  man 
of  men  "  most  competi  nt  to  write  the  life-history  of  an  animal 
in  all  its  aspects,  and  in  this  work,  whose  title  very  inade- 
quately expresses  its  scope  or  importance,  we  have  a  model 
study  in  zoology.  "  I  have  desired  to  show  how  the  careful 
study  of  one  of  the  commonest  and  most  insignificant  of  ani- 
mals leads  us,  step  by  step,  from  everyday  knowledge  to  the 
widest  generalizations  and  the  most  difficult  problems  of  zool- 
ogy, and,  indeed,  of  biological  science  in  general."  So  says 
Prof.  Huxley  in  his  preface,  and  so  he  leads  his  reader,  from 
natural  history,  to  the  results  of  the  latest  researches  in  physiol- 
ogy, morphology,  distribution  and  setiology  ;  defining  and  com- 
paring with  his  wonted  clearness  and  conciseness  ;  discussing 
and  solving,  to  the  limits  of  present  science, the  general  problems 
which  claim  the  attention  of  the  zoologist.  A  book  invaluable 
to  students  and  instructors. 

Darwinism  and  other  Essays.  By  John  Fiske,  A.M.,  LL.B. 
8vo.,  pp.  283.  Macmillan  &  Co.,  London  and  New  York,  1879. 
Price,  §2.00. — Here  are  brought  together  in  convenient  form 
various  ess.-iys  and  reviews  hitherto  scattered  through  periodi- 
cals, and  the  collection  is  a  valuable  and  welcome  addition  to 
the  literature  of  evolution.  Darwinism  has  suffered  not  a  lit- 
tle at  the  hands  of  some  of  its  most  ardent  champions,  and,  in 
the  words  of  Mr.  Huxley,"  Many  a  spirited  free-thinker  makes 
use  of  his  freedom  mainly  to  vent  nonsense."  Mr.  Fiske  is  a 
more  wise  and  moderate  advocate.  His  essays  maybe  strongly 
commended  to  all  interested  in  the  study  of  contemporary 
thought ;  nor  are  they  less  calculated  to  interest  the  general 
reader  than  to  help  the  student.  They  are  full  of  valuable 
thought,  and  their  topics  are  rendered  enjoyable  even  to  the 
iinproficient.  They  will  be  found  especially  useful  and  in- 
structive to  those  who  are  perplexed  with  conflicting  views 
anent  the  doctrines  of  evolution.  We  lay  Mr.  Fiske's  book 
aside  feeling,  as  its  author  says  at  the  close  of  one  of  his  essays  : 
"  That  yet  another  charming  moment  of  our  reading  life  has 
gone  to  be  numbered  with  the  things  of  the  past." 

The  Taxidermists'  Manual,  by  Capt. Thomas  Brown,  F.  L.  S. 
Twenty-eighth  edition.  New  York.  G.  P.  Putnam's  Sons. — 
Persons  who  take  an  interest  in  natural  history  frequently 
meet  with  objects  that  they  would  gladly  preserve  if  they  pos- 
sessed the  knowledge  requisite  for  the  purpose.  The  present 
volume  is  designed  expressly  as  a  guide  to  those  who  may  de- 
sire information  in  regard  to  preserving  the  various  objects  of 
natural  history  in  all  countries  and  climates.  The  work  is 
fully  illustrated,  and  published  as  one  of  Putnam's  Popular 
Series  of  Instructive  Alanuals,  and  one  that  will  prove  valuable 
to  the  naturalist  while  laboring  in  the  field  or  cabinet. 

Classification  and  Description  of  the  American  Species  of 
Characeae.  By  D.  B.  Halsted.  8vo.  pp.  5!2.  (Ext.  from 
Proc.  Boston  Soc.  Nat.  Hist.,  Vol.  XX,  March  5,  1879.)  From 
the  Author. 

Memoirs  of  the  Science  Department,  University  of  Tokio, 
Japan.  Vol  I,  Part  1  :  Shell  Mounds  of  Omori.  By  Edward 
S.  .Morse.  4to.  pp.  36.  18  Plates.  Tokio,  Japan,  1879.  From 
the  University. 

Neue  Beobachtungen  und  Entdeckungen  an  den  auf  Ulmus 
campestris  L.  vorkommenden  Aphiden-Arten.  Von  Dr. 
Hermann  Friedrich  Kessler.  8vo.  pp.  34.  2  Plates.  Cassel, 
1880.     From  the  Author. 

Commission  Superieure  du  Phylloxera.  Session  de  1879. 
Compte  rendu  et  pieces  annexes.  Loi,  decrets  et  arretes 
relatifs   au   Phylloxera.      8vo.    pp.  6C.     1  Map.     Paris,  1880. 

Proceedings  of  the  American  Philosophical  Society.  Vol. 
XVIII,  No.  105,  January  to  March,  1880.  Philadelphia. 
From  the  Society. 

Annual  Reports  of  the  Nebraska  State  Board  of  Agricul- 
ture, and  the  State  Horticultural  Society,  to  September,  1879. 
8vo.  pp.  350.  1  Map.  Lincoln,  Neb.,  1880.  From  the  Sec- 
retary. 

Proceedings  of  the  Poughkeepsie  Society  of  Natural  Science, 
from   October,   1878,    to   July,  1879.    8vo.    pp.  54.     4  Plates. 

Some  Interesting  New  Diptera.  By  S.  W.  Williston.  8vo. 
pp.  4.  (Ext.  from  Trans,  of  Connecticut  Academy.  Vol.  IV, 
Part  2,  1880.)     From  the  Author. 

Proceedings  of  the  Western  New  York  Horticultural  Soci- 
ety. Twenty-fifth  Annual  Meeting.  Rochester,  Jan.  28 
and  29,  1880.     8vo.     pp.  154.     From  the  Secretary. 

Johns  Hopkins  University.  Studies  from  the  Biological 
Laboratory.  No.  IV.  The  Development  of  the  American 
Oyster.  By  W.  K.  Brooks.  8vo.  pp.  116.  XI  plates.  Bal- 
timore, 1880.     From  the  Author. 

Las  Vides  Americanas  y  La  Filoxera  en  Espafia.  Revista 
publicadapor  J.  Muiioz  del  Castillo.  Afiol,No.6.  Diciembre, 
1879.     Logrono.     From  the  Publisher. 

Sur  la  Nymphe  du  genre  d  Ephemerines  Baetisca,  par  Benj. 
D.  Walsh,  M.  A.  Traduit  de  1'  Anglais  et  Annote  par  Le 
Dr.  Emile  Joly.  8vo.  pp.  19.  Angers,  1880.  From  the 
Author. 


Extracts  from  Correspondence. 

[We  shall  publish  in  this  Department  such  extracts  from  the 
letters  of  our  correspondents  as  contain  entomological  facts 
worthy  to  be  recorded,  on  account  either  of  their  scientific  or 
of  their  practical  importance.  We  hope  our  readers  will  con- 
tribute each  their  several  mitei  towards  the  general  fund  ;  and 
in  case  they  are  not  perfectly  certain  of  the  names  of  the  in- 
sects, the  peculiarities  of  which  are  to  be  mentioned,  will  send 
specimens  along  in  order  that  each  species  may  be  duly 
identified.! 

Odontota  scutellaris,  Oliv.,  bad  on  a  variety 
of  trees. — On  the  7th  May — not  a  locust  leaf  or 
flower  to  be  seen,  a  few  buds  only,  bursting,  I 
observed  the  terrible  enemy  of  the  Robinia.  They 
came  in  great  numbers  and  were  devouring  the 
advanced  foliage  of  Siberian  Crab-apples,  render- 
ing them  quite  shabby — other  apples  close  by, 
and  suckers  from  the  stocks  upon  which  they 
were  grafted,  escaped.  In  the  wild  woods  the 
tender  leaves  of  Ulmus  ameficana,  White-elm, 
were  eaten,  those  of  Ulmus  fulva,  equally  abund- 
ant, escaped.  The  Cratmgiis  tomentosa  and  some 
quinces  appeared  eroded  in  the  same  manner, 
but  the  insect  was  not  seen.  I  wrote  you  last 
summer  that  these  beetles,  on  emerging  from 
their  pupae  in  the  mined  leaflets  of  the  Robinia, 
at  once  began  feeding  upon  what  green  leaves 
were  left,  but  finding  insufficient  food,  or  having 
had  narrow  pastures  as  larvae,  their  appetites 
were  voracious,  and  they  had  attacked  the  young 
leaves  of  Red-oak  ((?.  rubra).  This  tree  has 
again  furnished  them  abundant  food  in  the  emerg- 
ency of  the  late  vernation  of  Robinia.  The  Q. 
cocciimea,  castanea,  prinos,  paltistris,  macrocarpa, 
pkillos,  lyrata,  imbticaria,  etc.,  close  by  have  es- 
caped, nor  has  it  been  seen  on  the  Q.  alba,  rare 
here  ;  but  it  has  raided  a  favorite  tree  of  the 
European  White-oak,  Q.  pedunculata — nor  have 
the  trees  of  Q.  palustris  (of  the  Red-oak  class) 
been  affected,  though  surrounded  by  Locust 
trees.  These  tastes  of  the  scutellaris  are  very 
singular. 

Apple-twig  Borer. — A.  S.  H.,  Wytheville, 
Va. — The  insects  which  you  send  accompanied 
by  an  apple-twig,  showing  their  work,  and  which 
are  so  destructive  to  your  Apple  trees,  are  the 
well-known  Apple-twig  bdrer,  of  which  you  will 
find  an  account,  with  figures,  on  p.  51  of  this 
Magazine. 

Insect  Powders. — On  running  over  the  pages 
of  your  Bulletin  on  the  Cotton  Worm  I  notice 
that  you  have  something  to  say  about  Pyrethrum 
Powder,  which  reminds  me  that  Dalmatian  Insect 
Powder  is,  according  to  some  authorities,  made 
from  the  Leucanlhemum  vulgare,  our  Ox-eye 
daisy.  In  Europe  it  is  called  Chrysanthe?num 
Lcma)ithemuiii.  Could  we  not  so  utilize  that 
vile  weed  ?  I  think  the  subject  is  worthy  of 
experiment.  The  Dalmatian  is  said  to  be  equally 
as  good  as  the  Persian  Insect  Powder. — William 
Saunders,  Washington,  D.  C. 
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Cotton  Culture  and  the  Cotton  Worm  at 
Manzanillo,  Mexico. — The  larger  worm  or  cater- 
pillar {Alio/lis  xy/iiia)  has  made  its  appearance 
on  this  coast  three  times  during  the  last  20  years  ; 
in  1866,  in  1873,  and  again  in  1878.  It  is  a  dark 
green  looping  worm,  with  white  and  black  lines, 
and  destroj's  the  cotton  plant  by  devouring  the 
leaves.  It  is  as  yet  impossible  for  me  to  find  out 
the  origin  or  even  habits  of  this  worm.  I  have 
investigated  the  supposed  causes  of  its  appear- 
ance, but  without  success  ;  the  farmers  here  have 
not  the  slightest  idea  about  it.  An  apparent  co- 
incidence between  the  appearance  of  this  plague 
and  overflooding  of  rivers  in  the  cotton  regions 
should  be  mentioned. 

1865,  September,  high  floods,  complete  inun- 
dation of  cotton  lands.  February,  1866,  appear- 
ance of  the  caterpillar  in  small  numbers,  not 
causing  much  damage. 

1872,  September,  floods,  partial  inundation  of 
cotton  lands,  high  lands  and  ridges  in  the  valleys 
not  flooded.  February,  1873,  appearance  of  the 
plague,  and  total  destruction  of  cotton  plant- 
ations. 

1878,  September,  high  floods,  complete  inun- 
dation of  cotton-growing  valleys.  1879,  Febru- 
ary, partial  plague,  small  damage  done  by  the 
caterpillar. 

I  am  of  the  opinion  that  the  worm  has  not  been 
imported  into  Mexico,  but  originates  in  the  cot- 
ton valleys  in  such  seasons,  when  the  peculiar 
condition  of  the  soil  and  climate  combine  to  fa- 
vor the  development  of  the  larva. 

The  cotton  lands  in  this  vicinity  are  bounded 
on  the  W.  by  the  Pacific  Ocean,  on  the  E.  by  high 
mountains,  la  "Sierra  Madre,"  on  the  N.  and  S. 
by  dense  woods  and  tracts  of  uncultivated  lands. 
These  circumstances  present  a  great  many  ob- 
stacles to  the  flight  of  the  Cotton  Moth.  The 
nearest  cotton  plantations,  as  well  to  northward 
as  to  southward,  are  at  a  distance  from  Manzan- 
illo of  at  least  100  miles. 

Cotton  has  been  grown  in  the  State  of  Colima 
for  the  last  fifty  years.  It  does  not  grow  wild, 
but  if  abandoned,  some  plants  grow  up  to  good 
sized  trees,  bearing  fruit  regularly  every  year. 

The  directions  of  prevailing  winds,  on  this 
coast,  are  the  following,  viz  : 

January,  South  and  West. 

February,  West  and  North-west. 
March,  do  do 

April,  North-west. 
May,  do 

June,  South  and  North-west. 

July,  South  and  West. 
August,  do  do 

September,  do  do 

October,  do  do 

November,  do  do 

December,  do  do 

The  north-west  and  west  winds  blow  generally 
during  the  day.  At  night  these  winds  change  to 
the  north,  and  north-east. 

I  give  the  prevailing  winds  for  the  whole  year, 


as  our  planting  and  picking  seasons  here  are  dif- 
ferent from  those  in  the  United  States. — Augustus 
Morrill,  U.  S.  Consul  at  Manzanillo,  Mex. 

Antigaster  mirabilis  in  Florida.— I  was  per- 
fectly delighted  with  the  different  insects  describ- 
ed in  the  report  )'Ou  sent  me.  The  parasitic  fly 
{Antigaster  mirabilis)  was  intensely  interesting, 
as  I  had  m3'self  raised  it  from  the  eggs  of  Alicro- 
cciitris  rctinervis,  and  have  had  no  trouble  in 
identifying  it  from  your  admirable  cut. 

The  Ap/ielimis,  named  and  described  by  me 
in  Canadian  Entoinologist,  resembles  the  cut  of 
A.  )iiytilaspidis,  only  its  abdomen  is  more 
slender  and  the  thorax  is  not  so  thick. — Wm.  N. 
Ashmead,  Jacksonville,  Fla. 

Capture  of  Cotton  Moth  in  January. — I  beg 

to  inform  you  that  in  a  conversation  with  James 
Seymour,  one  of  our  most  energetic,  and  largest 
cotton  planters,  he  informed  nie  that  he  caught, 
about  the  20th  of  Januar)?  last,  a  fully  developed 
Cotton  Moth. 

The  general  impression  among  planters  and 
farmers  is  that  we  shall  have  the  worms  very 
early  this  season,  as  the  winter  has  been  very 
mild.  We  had  considerable  rain  ;  the  month  of 
January  was  warm,  also  part  of  February,  so 
that  many  people  planted  corn  and  cotton,  in 
this  section  of  country,  which  was  well  up  and 
forward,  but  was  destro3'ed  by  frost  in  March. — 
Geo.  Witting,  Columbus,  Tex.,  Apr.  16. 

[Mr.  Seymour,  whose  acquaintance  we  had  the 
pleasure  of  making,  would  not  be  likely  to  make 
any  mistake  in  his  determination.] 

Answers  to  Correspondents. 

[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departnients  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects    should  never  be 

ENCLOSED  LOOSE  IN  THE  LETTER. 

Whenever  possible,  larvae  (/.  <?.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  bo.\ — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  : 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  thej^'should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  j  how  long  it  has 
been  knovyn  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Grape-vine  Flea-beetle. — I  take  the  liberty  to 
address  you  in  the  hope  that  you  will  be  so  kind 
as  to  suggest  some  remedy  against  the  inclosed 
(pests)  insects  that  have  attacked  part  of  my  vines. 
I  noticed  them  last  year  for  the  first  time  on  one 
vine  only,  but  I  was  not  fully  aware  of  their  de- 
structive powers.  This  year  many  more  have  ap- 
peared and  have  spread  to  many  vines.  They 
destroy  the  buds  when  they  first  swell,  by  boring 
or  eating  the  inside  of  them. 

I  presume  the  larva  should  be  hunted  and  de- 
stroyed, but  I  am  ignorant  of  its  hiding-place  and 
appearance.  By  giving  me  some  information  on 
this  subject,  you  will  confer  a  great  favor. — J. 
Nilis,  Dingman's  Ferry,  Pa. 

The  insect  sent  is  the  Grape-vine  Flea-beetle, 
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and  so  much  complaint  has  been  made  of  it  this 
spring  that  we  shall  publish  an  account  of  it  in 
the  next  number,  for  the  appearance  of  which 
we  beg  our  correspondent  to  wait. 

[Fig.  56.]  Cynipid  gall  on  Oak  Twigs. 

— /.  A.  IV.,  North  Bend,  Ohio. 
— The  gall  which  you  send  on 
the  twigs  of  Quercus  caslajiea  is 
new  to  our  cabinet  and  evi- 
dently new  to  science,  and  if 
we  find  this  to  be  the  case 
upon  further  inquiry,  we  will 
briefly  describe  it  in  these  col- 
umns. It  has  some  resemblance 
to  that  of  C.  (iHcrcus-piinctata 
Bassett,  which  is  found  on  Q. 
rubra.  This  last,  however,  is 
a  much  larger,  more  rounded 
and  less  elongate  swelling,  the 
diameter  being  4  or  5  times  that 
of  the  twig.  The  flies  bred 
from  these  galls,  so  far,  always 
issue  in  the  spring  and  are 
uni-sexual,  all  of  them  being 
females,  and  there  is  little 
doubt  from  our  present  know- 
ledge of  dimorphism  in  these 
insects,  that  there  is  a  bi-sex- 
ual  form  producing  probably  a 
totally  different  gall  perhaps  on 
some  other  part  of  the  tree,  as 
the  bud  or  leaf.  We  should  be 
very  much  pleased  to  have  )'ou 
watch  the  trees  from  which  these 
galls  were  taken  and  send  us 
whatever  gall  growths  may  be 
noticed  thereon  during  spring 
and  early  summer,  as  we  may 
thus  get  at  the  real  connection 
between  this  and  some  other 
gall.  Your  gall,  which  we  illus- 
[f^  J5  trate  (fig. 56),  is  also  very  near 

to  C.  g-batata  Bassett. 

The  very  close  resemblance  of 
many  of  the  species  producing 
rp,  WW,:^mmm  stem  swellings  on  our  oaks  ren- 

^  I  '  IBiii  derstheirspecific  determination 
difficult,  and  we  never  shall  un- 
derstand the  true  specific  rela- 
tion many  of  the  C3'nipidje  bear 
to  each  other  until  they  have 
been  properly  studied  in  their  dimorphic  forms, 
and  this  can  only  be  done  by  careful  breeding, 
and  this  only  by  confining  the  uni-sexual  flies  to 
growing  twigs  in  fine  muslin  bags.  We  note 
what  you  say  about  these  galls  always  being  con- 
fined to  young,  thrifty  trees. 

White  Grub  Fungus. — I  inclose  you  what  I 
suppose  to  be  an  ordinary  Grub-worm  with  a 
vegetable  sprout  growing  from  its  head,  and 
would  be  pleased  to  have  you  examine  it  and  let 
me  know  what  it  is. 

A  few  days  ago  I  had  some  teams  plowing, 
and  my  little  son,  following  them  for  the  purpose 
of  finding  fish-bait,  found  and  brought  me  two  of 
these  worms  with  a  sprout  about  one  inch  long 
growing  from  each  side  of  the  head,  apparently 
from  the  eyes.  I  planted  them  in  a  pot  and  set 
it  in  our  window.     When  I  put  them  in  the  pot 


Cynips  gall  on  t 
of  Quercus  casta 
(after  Riley). 


LFig.  57. 


I  the  sprouts  were  about  the  size  and  length  of  the 
)  inclosed  specimens,  and  white  in  color  ;  but  on 
examination  several  da3'S  after  planting,  I  found 
that  they  had  grown  to  about  the  size  of  an  ordin- 
ary wheat  straw,  and  increased  considerably  in 
length, and  turned  from  their  white  color  to  a  deep 
red,  the  worm  remaining  the  same  as  when  found. 
All  I  have  found  were  in  one  locality,  on  a 
gravelh^  point  of  prairie  land  that  was  broken  for 
the  first  time  last  year. — H.  S.,  lola,  Kan. 

You  will    find    the    fungus  fully  treated    of  in 
this  number. 

Galerita  janus. — //.  D.  M.  Fair,  New  York, 
A'.  }'. — The  beetle  you  send  belongs  to  the 
Ground-beetles  {Carahidu)  and  is  known  as  Ga- 
lerita jamis  Fabr.  It  is  widely  distributed  in  the 
United  States  east  of  the  Rocky  iVIountains,  com- 
monly occurring  under 
stones,  logs,  etc.,  in  the 
more  northern  States,  but 
less  frequently  in  the 
South.  The  larva  (Fig. 
57,  that  of  an  allied  spe- 
cies, G.  Leco/iteiDej.  from 
Packard's  Guide)  is  to  be 
found  in  the  wood  under 
old  leaves  in  somewhat 
damp  localities  and  is, 
like  the  perfect  insect, 
nocturnal  in  its  habits. 
Both  larva  and  imago  are 
frequently  attracted  to 
sugared  trees.  About  the 
beginning  of  August  the 
larva  retires  in  some  old 
rotten  log  to  undergo  its 
transformation.  The  im- 
ago hatches  a  fortnight 
later  and  hibernates  in 
the  ground  to  reappear 
with  thefirst  warm  days  of 
spring.  In  the  Southern 
States  this  insect  has 
probably  two  annual  gen- 
erations, as  full  grown 
larvae  and  pupa;  are  found 


Galerita  Larva  (after 
Packard.) 


May. 


Not  Fuller's  Rose-beetle. — John  Stewart, 
Dickson  City,  Pa. — The  beetle  which  you  send, 
and  which  you  suppose  may  be  the  Rose- 
beetle  {A ramigiis  ftclleri)  has  in  reality  no  con- 
nection with  that  insect.  It  is  known  to  en- 
tomologists by  the  name  of  Agonodenis  comma 
Fabr.,  and  belongs  to  a  family  of  predaceous 
beetles.  Very  little  is  known  of  the  habits  of  this 
genus  of  beetles,  be- 


[Fig.  58.] 


Agonoderus  comma. 


yond  the  fact  I  hat  they 
usually  swarm  on 
warm  days  of  spring 
and  summer.  This 
species  is  now  re- 
garded as  identical 
with  Agonoderus  dor- 
salis  Lee,  and  for 
the  benefit  of  the  rest 
of  our  subscribers  we 
reproduce  a  figure  of 
it  from  the  ist  Report 
of  the  U.  S.  Entomo- 
ogical  Commission, 
in  which  it  was  re- 
ported as  swarming 
in  fields  infested  with 
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the  eggs  of  the  Rocky  Mountain  Locust,  and  evi- 
dently preying  upon  said  eggs. 

This  species  is  so  closely  allied  to  ^. /rt//?)>^j 
Dej.,  that  we  do  not  believe  the  two  should  be 
considered  distinct.  The  following  characters 
are  supposed  by  coleopterists  to  distinguish  them  : 
In  y/.  comma  the  hind  angles  of  thorax  are  almost 
rounded,  the  scutellar  stria  long,  and  the  black 
color  extends  to  the  base  of  the  elytra  ;  in  A. 
pallipcs  the  thorax  is  less  narrowed  behind,  the 
hind  angles  more  distinct,  though  obtuse,  the 
scutellar  stria  is  very  short  and  the  black  color 
does  not  reach  the  base  of  <he  elytra.  When 
abundant  material  is  examined  these  differences 
are  seen  to  so  graduate  that  they  should  be  con- 
sidered varietal  rather  than  specific* 

Not  Aletia  Chrysalides.— I  send  you  by  this 
mail  a  match-box  containing  eight  chrysalides, 
taken  from  the  ground  by  my  hands  in  chopping 
cotton.  Our  fields  were  all  stripped  by  the  worms 
last  August,  and  for  several  weeks  the  naked 
stalks  were  ornamented  by  their  chrysalides, 
pendant  from  limb  and  bough.  I  suppose  these 
are  the  same,  but  you  can  judge  of  that  when  the 
moth  comes  out,  as  they  are  full  of  vitality. 

The  field  from  which  the  inclosed  were  taken, 
was  broken  up  the  ist  week  in  January.  They 
are  plentiful  wherever  cotton  was  planted  last 
year.  Have  not  yet  discovered  any  in  the  fields 
where  corn  was  planted  last  year.  Would  like  to 
know  if  the  specimens  develop  our  peculiar 
enemy. — Geo.  P.  White,  Brown  Station,  Ala., 
May  4  1880. 

The  chrysalides  sent  by  our  correspondent  are 
not  those  of  Aletia.  They  will  produce  a  dark 
graj  moth  known  ■&.%  Agrotis  inermis  Han.  (saticia 
Hlibn.)  and  which  was  fully  figured  and  de- 
scribed by  us  in  1868,  in  our  ist  Report  on  the 
Insects  of  Missouri.  The  larva  is  one  of  the  com- 
mon cutworms  that  injure  cotton  in  the  spring  of 
the  )^ear.  You  may  rest  assured  that  no  chrysalis 
that  is  dug  up  from  the  ground  will  be  that  of  the 
Cotton  Moth. 

Mud-wasp  and  Parasite. — J/.   T.,   Vineland, 
[Fig.  59.] 


Odynerus  flavipes:  a,  clay  cover  :  Zi,  cell ;  <r,  female  wa'. 
(after  Riley.) 


*  Having  requested  Dr.  G.  H.  Horn's  opinion  on  ihe  abov 
subject,  he  writes :  "  In  reply  to  your  query  as  to  Agonoderus 
pallipes  and  comma,  I  will  say  that  I  have  always  considered 
the  two  the  same.  I  do  not  find  the  differences  in  the  hind 
angles  and  the  scutellar  stria  constant,  i.  e.  they  are  not  al- 
ways concurrent.  I  am  also  willing  to  go  a  step  further  and 
add  rugicoUis  to  the  synonymy. 


N'.  y. — The  Mud-wasp  you  send,  reared  from  a 
series  of  cells  agglomerated  round  a  twig,  is 
Odynerus  birenimaculatus  Sauss.,  a  species  allied 
to  O.  flavipes  Fabr.,  which  we  represent  in 
Fig.  59.  The  parasite  bred  therefrom  is  Cryptus 
jtinceus  Cress,  {vide  Fig.  60).  This  parasite  infests 
also  other  Mud-wasps,  e.  g.  those  belonging  to 
the  genus  Agenia.  Your  wasp  uses  small 
Lepidopterous  larvce,  such  as  those  belonging 
to  the  leaf-rollers  {TortiicidiE)  wherewith  to 
store  its  nest,  first  paralyzing  them  as  is  usual 
with  the  insects  of  its  family.  In  the  case 
of  the  specimen  from  which  our  illustration 
was  made  the  wasp  built  in  the  hole  of  an  old 
cotton-spool,  making  two  cells  and   closing  up 


Crvptus  junceus,  twice  nat.  size  (after  Riley). 


each  end  of  the  hole  in  the  spool  with  clay.  Other 
species  of  the  genus  Odynerus  build  either  in 
wood  that  has  been  bored  by  other  larvje,  or  in  the 
interstices  of  walls,  while  one  species  (conformis 
Sauss.)  which  we  find  commonly  around  Wash- 
ington makes  use  of  the  burrows  of  a  mason-bee 
(Afe/issodfs  taiirca  Say). 

Monographs  again. — Will  you  please  inform 
me  through  the  columns  of  the  American  Ento- 
mologist, whether  there  are  Monographs  of  the 
Elateridce,  Curciilionidii,  and  CoccidcE  by  which 
species  can  be  determined  ? 

A.lso,  to  whom  shall  I  address  mj'self  to  ob- 
tain the  government  publications  on  the  subject 
of  entomolog}' ?  I  am  so  unfortunate  as  to  have 
no  friends  in  congress  to  assist  ine  in  obtaining 
them. — C.  D.  M.,  Leicester,  Mass. 

A  revision  of  the  Elaterido:  of  the  United 
States  was  published  by  Dr.  LeConte  in  the 
Transactions  of  the  Amer.  Phil.  Soc,  vol.  x, 
1853,  but  since  that  time  many  additional  species 
have  been  described.  The  publication  of  a 
monograph  of  this  family,  in  several  volumes,  by 
Candeze,  was  began  in  1857,  and  an  appendix  to 
this  work  entitled  Revision  de  la  Monographie  des 
Elateridcs  has  recentl}'  been  added  by  the  same 
author.  In  Ciirculionida  we  have  now  the  admir- 
able monograph  of  our  North  American  species 
by  Drs.  LeConte  and  Horn,  published  in  the 
Proceedings  of  the  Amer.  Philos.  Soc,  vol.  xv. 
For  the  determination  of  foreign  species  of  this 
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family  you  have  to  recur  to  Schoenherr's  Genera 
et  Species  Curculionidum,  a  work  which  has,  how- 
ever, been  superseded  in  many  parts  by  more 
recent  revisions  of  numerous  genera  and  sub- 
families published  mostly  in  various  European 
periodicals. 

There  is  no  work  on  American  Coccidcv,  and 
only  a  few  species  have  been  treated  of  separately 
by  Harris,  Fitch,  Walsh,  and  ourselves.  The 
most  complete  work  on  this  family  is  that  b}'  V. 
Signoret,  in  the  Annalcs  de  la  Socie'te  Ent.  de 
France. 

The  government  publications  on  the  subject  of 
entomology  may  be  obtained  by  applying  for 
them  to  the  different  Departments  under  whose 
auspices  the}'  are  issued.  Those  of  the  Smith- 
sonian Institution  are  to  be  had  for  sale  through 
the  Institution. 

Rearing  Wood  Borers. — Can  you  give  in  the 
correspondence  column  of  3'our  valuable  maga- 
zine information  as  to  the  most  reliable  method 
of  rearing  larvae  living  under  the  bark  or  in  the 
wood  of  trees.  I  have  seen  recommended  jars 
of  sawdust,  but  wish  to  inquire  whether  the  saw- 
dust should  be  moist  or  dry,  and  whether  the  jars 
should  be  kept  closely  sealed  or  not.  As  I  have 
frequent  opportunities  of  obtaining  larva;,  and 
take  much  interest  in  the  study  of  Biiprestidie 
and  Cerambycidic,  etc.,  an}'  information  you  can 
give  will  be  of  much  value,  not  only  to  myself, 
but  to  many  others,  for  I  know  that  much  diffi- 
culty is  experienced  in  successfully  rearing  such 
larva;. — W.  Hague  Harrington,  Ottawa,  Can. 

The  most  important  rule  in  raising  larv?e  that 
live  in  wood  or  under  bark  is  to  give  them  in 
captivity,  as  far  as  possible,  the  same  conditions 
under  which  they  naturally  live.  They  should  be 
handled  as  little  as  possible,  and  if  their  burrows 
be  split  open  the  wood  should  be  tightly  bound 
together  again  with  fine  wire.  Larvre  living  in 
dry  twigs  or  dry  wood  are  easily  raised  by  put- 
ting the  twigs  in  a  glass  jar,  or  in  any  cage. 
Those  dwelling  in  live  wood  are  much  more  diffi- 
cult to  manage,  and  there  is  little  hope  of  rearing 
them  if  they  are  brought  in-doors  too  young.  The 
diflSculty  in  rearing  larvse  that  live  in  green  wood 
or  under  moist  bark  is  due  to  the  impossibility  of 
providing  them  with  the  right  degree  of  moisture 
without  inducing  mold.  Our  own  experience  is 
adverse  to  the  use  of  sawdust,  the  difficulty  before 
alluded  to  being  increased  by  the  use  of  this  sub- 
stance, which  adheres  to  the  larvae  and  gives 
them  no  chance  of  making  a  clean  burrow.  The 
best  way  is  to  watch  the  infested  trees  till  the 
larvae  are  full  grown  or  in  the  pupa  state,  then 
take  a  few  home  for  confinement,  and  leave  others 
out-doors,  under  natural  conditions,  in  case  of 
failure  in-doors.  We  have  had  very  good  luck 
by  boxing  up  in  tin,  sections  of  a  branch  or  trunk 
infested  with  boring  larvie.  The  tight  tin  box 
prevents  too  rapid  desiccation,  and  secures  the 
beetles  when  they  cut  their  way  out  of  the  wood. 


Descriptive  Department. 


ON   A   NEW  TINEID   GENUS  ALLIED   TO 
PRONUBA,   Riley. 


PRODO.XUS,""   NOV.    GENUS. 

Agreeing  in  all  respects  with  Proniiba  except 
in  the  following  important  particulars  :  the  basal 
joint  of  the  maxillary  palpi  in  the  2  is  not  pro- 
duced into  a  spinous  tentacle,  but  is  formed 
just  as  in  the  $,  ,  being  a  mere,  blunt-pointed 
tubercle. 

Larva  apodous. 

Prodoxus  decipiens,  n.  sp. —  2  ,  Average  ex- 
panse only  le™™.  It  has  all  the  characters  of 
Pronuba  vKccasella  except  in  lacking  the  maxil- 
lary tentacles;  in  the  smaller  average  size;  in  the 
abdomen  being  less  drawn  out,  but  more 
pointed  at  tip  ;  the  ovipositor  not  exposed  and 
probably  not  exsertile,  whereas  in  Froni/ba  the 
tip  of  the  abdomen  is  slightly  thickened,  and  the 
ovipositor  readily  issues  from  the  truncate  end. 
Colors  as  in  Pronuba,  except  that  the  ordinary 
immaculate  white  of  primaries  above  may  be  va- 
riously spotted,  the  number  of  spots  ranging  from 
I  to  5,  or  moref  usually  arranged  along  the  middle 
in  the  form  of  a  broad  W — a  dot  representing  each 
angle  and  each  outer  tip.  When  the  basal  spot 
alone  is  absent  the  four  remaining  present  the 
figure  of  a  rhomboid  ;  when  it  is  absent  and 
there  is  another  spot  posteriorly,  we  have  the  W 
inverted,  but  there  is  no  constancy  in  the  rela- 
tive positions.  When  a  single  spot  is  present 
there  is  no  regularity  in  its  position,  and  it  may 
be  differently  placed  on  the  two  opposing  wings 
of  the  same  specimen.  There  may  also  be  more 
spots  on  one  wing  than  on  the  opposite  one,  while 
the  thorax  is  distinctly  spotted  in  one  of  my  spe- 
cimens, there  being  two  metathoracic,  mesial 
spots,  one  above  the  other. 

$.  ,  Average  expanse  about  i™'"  less  than  5. 
Distinguished  from  Pronuba  in  the  sculpture  of 
the  genitalia  and  in  their  being  much  more  elong- 
ate and  prominent.  The  clasps  extend  fully 
twice  as  far,  are  less  recurved  and  have  on  the 
lower  border  4  small  black  points  or  tubercles, 
nearly  equidistant  from  each  other,  instead  of  a 
single  larger  point  as  in  Pronuba. 

Described  from  25  specimens,  either  taken  in 
1873  from  Yucca  flowers  at   Bluffton,    S.    C,   or 


*  Ttpo'So^O?,  judging  of  a  thing  prior  to  experience. 

t  If  the  specimens  taken  from  Yucca  in  Colorado  by  Mr. 
Chambers  and  referred  to  Pionuda  are,  as  we  feel  convinced 
they  are  (see  remarks  on  page  143  of  this  number),  the 
Prodojrus  in  question,  then  the  black  spots  may  be  more 
numerous  than  we  have  observed,  since  he  found  them  to  vary 
from  o  to  13.  Those  .additional  to  the  five  above  referred  to 
are  claced  around  the  hind  border.  In  his  figures  illustrating 
the  spots  on  his  //.  c^-fitinrtella  and  his  spotted  Pronubas^  we 
believe  Mr.  C.  has  been  unfortunate  in  getting  specimens  with 
the  basal  spot  obsolete,  in  which  event  the  number  of  spots  on 
each  wing  may  reach  14.  At  any  rate,  so  far  as  those  figures 
imply  constancy  in  position  of  spots,  they  are  erroneous  and 
misleading,  and  do  not  accurately  illustrate  either  his  own 
specimens,  which  I  have  seen,  or  the  commoner  forms  which 
I  have  reared.  Nor  are  there  any  essential  differences  in  the 
roughness  of  the  hair  on  the  vertex,  or  in  the  length  or  scali- 
ness  of  the  antennae,  between  Fronuba  and  Prodoxus,  as  Mr. 
C.  intimates  on  the  last  page  of  his  brochure.  The  antennse 
in  both  are  very  apt  to  be  naked  toward  tip,  and  sometimes 
nearly  the  whole  length,  the  scales  upon  them  being  very 
loose. 
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subsequently  reared  from  the  flower-stem  of 
Yucca.  The  variation  in  size  is  considerable, 
exceptional  ?  ? 's  expanding  to  24""".  The  spots 
on  the  wings  are  sometimes  so  small  as  to  be 
confined  to  a  single  scale,  while  the  primaries 
are  sometimes  perceptibly  more  acuminate  with 
the  white  of  wings  usually  more  silvery,  less 
cream}'  than  in  Pi'onuba,  with  the  dark  shades, 
as  of  the  eyes,  and  the  dark  hairs  on  the  palpi, 
front  legs,  tarsi,  and  at  base  of  costa  on  primaries 
more  pronounced  and  blackish. 

Larva. — Length  from  5  to  7™™.  Perfectly  apo- 
dous,  plump,  broadest  on  joints  2  and  3,  tapering 
thence  posteriorly,  with  the  dorsum  strongly 
arched  and  the  head  and  prothoracic  joint  more 
or  less  full}'  bent  down  on  the  breast.  The  body 
is  glabrous  and  not  conspicuously  wrinkled. 
Head  small,  retractile.  Stigmata  placed  as  in 
Pronuba,  i.  e.,  the  first  pair  on  the  hind  portion 
of  the  prothorax  and  rather  lower  down  than  the 
succeeding  8  pairs  which  are  on  the  anterior  por- 
tion of  joints  4  to  II,  the  prothoracic  spiracles 
somewhat  larger  than  the  rest.  Color  of  body 
either  pale  yellowish-white,  or  emerald-green, 
this  last  being  the  more  usual  color  of  the  mature 
and  especially  of  the  hibernating  specimens.  The 
head  is  honey-yellow  with  a  dusky  spot  on  each 
side,  a  dash  on  each  suture  of  the  epistoma,  the 
mouth  dark  brown,  the  mandibles  black,  labium 
and  maxillae  white ;  the  mandibles  have  four 
teeth,  much  blunter  than  in  Proiinba,  as  com- 
pared with  which  they  (the  mandibles)  are  more 
prominent.  All  the  other  trophi  and  the  ocelli 
are  as  in  Prontiba,  though  the  labial  palpi  are 
smaller  and  more  plump  and  the  labium  and 
maxillse  do  not  surpass  the  mandibles.  The 
cervical  shield  is  not  defined  as  in  Promiba,  but 
consists  of  4  chitinous  patches  of  the  same  color 
as  the  head. 

Chrysalis. — Average  length  about  d"""".  Of  the 
same  color  as  in  Pivuuba  but  much  more 
slender,  with  the  dorsum  less  arched  and  lack- 
ing the  characteristic  dorsal,  arcuated  plates  with 
their  peculiar  recurved,  flattened  spines,  the. 
being  in  place  of  them  the  barest  indication  of  a 
transverse  row  of  minute  points  or  teeth  near 
the  anterior  border  of  joints  6-ir,  joint  5  which 
is  so  strongly  armed  in  Pronuba,  being  here  per- 
fectly smooth.  Joint  12  in  both  sexes  is  unarmed 
as  in  I.  but  not  in  the  S  Pronuba*  while  the 
terminal  subjoint  is  much  swollen  and  curved 
upward,  with  two  minute  spines  taking  the  place 
of  the  broader,  compressed  processes  in  Pronuba. 
The  sexes  are  only  distinguishable  by  the  some- 
what less  swollen  subjoint  in  the  ?  and  her 
longer  leg-sheaths,  which  reach  a  little  beyond 
the  tip  of  body,  whereas  in  the  ,5  they  fall  short 
of  the  tip. 

A  NOTE  ON  MELISSODES  NIGRIPES. 

BY   W.    H.    PATTON,   WATERBURV,   CT. 

There  has  been  a  strange  confusion  in   regard 


*  I  have  already  pointed  out  (Trans.  St.  Louis  Ac.  Sc.  iii, 
p.  178)  that  the  sexes  may  be  infallibly  distinguished  in  Pro- 
nuba in  the  chrysalis  state.  The  two  broad  terminal  processes 
in  $  are  from  joint  12,  whereas  in  the  5  they  really  belong  to 
the  anal  subjoint,  so  that  there  is  in  the  3  a  greater  distance 
between  them  and  the  preceding  row  of  spines  than  in  the  § 


to  the  sexes  of  Melissodes  desponsa  Sm.  and  Syn- 
Jialonia  atriventris  {M.  atriventris  Sm.).  The 
latter  species  is  of  interest  as  being  the  only 
northern  member  of  the  genus  occurring  in  Con- 
necticut and  other  northern  States.  Smith  de- 
scribed a  ?  under  the  name  M.  desponsa,  a  f, 
under  the  name  AT.  atrivetitris,  and  both  3  and 
2  under  the  name  M.  nigripes.  But  unfortunately 
his  i  oi  tiigripes  is  in  reality  that  sex  of  desponsa 
and  his  2  of  ;z/^r//fj  belongs  to  atriventris;  this 
can  be  at  once  seen  by  anyone  having  specimens 
and  the  descriptions  before  him,  the  two  sexes 
described  as  «/i7;7^6'.f  belonging  to  distinct  genera. 
I  have  often  taken  the  two  sexes  of  desponsa  to- 
gether in  August  upon  the  thistle-heads  ;  the 
habits  of  atriventris  must  be  different,  as  that 
species,  like  others  of  its  genus,  flies  in  spring. 
The  confusion  has  been  made  complete  by  Mr. 
Cresson  in  his  recent  Catalogue  of  North  Amer- 
ican Apidce,  where  atriventris  is  quoted  as  a  syn- 
onym of  desponsa,  again  a  union  of  species  gen- 
erically  distinct.  This  being  the  case  and  the 
date  of  publication  of  the  three  names  being  the 
same,  it  seems  best  to  drop  "7)7.  nigripes"  en- 
tirely. The  form  withfuscous  wings  which  Smith 
describes  as  a  variety  of  Af.  desponsa  does  cer- 
tainly not  belong  to  that  species,  but  appears  to 
be  A/,  biniaculata  (Lepel.)  Cress.,  a  species  which 
Smith  did  not  identify. 


A  PARASITE  ON  PRODOXUS  DECIPIENS. 


ExoTHECUS  PRODOXi  n.  sp. — Average  length, 
exclusive  of  ovipositor,  3.3"^"^  expanse,  5.6""". 
Color,  dark  honey-yellow  ;  abdomen  toward  the 
tip  a  little  paler  ;  antenutC  with  the  terminal  half, 
black  or  blackish  ;  mesosternum,  yellowish- 
white,  sometimes  a  little  darker  at  middle  ;  legs, 
pale  yellow.  Head,  with  the  gense  and  face  shin- 
ing, impunctate  ;  occiput  very  finely  and  trans- 
versely aciculate,  opaque ;  antennae  but  little 
shorter  than  the  body.  Pro-  and  mesothorax  and 
scutellum  opaque,  sculptured  like  the  occiput  ; 
metathorax  distinctly  rugose.  Pro-  and  meso- 
sternum shining,  impunctate.  Wings  sub-hyaline; 
stigma  dusky,  paler  at  base.  Abdomen  with  the 
two  basal  joints  opaque,  densely  and  moderately 
strigose  longitudinally,  the  basal  joint  with  two 
short,  oblique  basal  carinae.  Joints,  three  to  five, 
very  finely  and  longitudinally  strigose  anteriorly, 
smooth  and  shining  posteriorly  ;  the  succeeding 
joints  smooth  and  shining. 

Described  from  8  t,  and  2  $  ,  bred  from  Pro- 
doxus  decipiens,  part  issuing  in  autumn,  part  in 
spring. 

The  larva  is,  when  full-grown,  about  4"^™  in 
length,  elongate,  not  curved,  attenuate  at  each 
end.  Head  white  and  smooth  ;  mouth-parts 
difficult  to  distinguish,  being  unicolorous  with 
the  head  ;  the  rest  of  the  body  is  yellowish-white, 
less  shining  ;  thoracic  joints  not  differing  in 
shape  and  length  from  the  abdominal  joints. 
It  is  an  interesting  fact  that  the  larva  does  not 
seem  to  spin  a  separate  cocoon  of  its  own,  and 
the  fly  gnaws  its  way  out  of  a  small  circular  hole 
of  the  size  of  an  ordinary  pin  hole. 
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A  FOE  TO  COTTONWOOD. 
The  Streaked  Cottonwood  Beetle. 

"  A  subscriber  at  Lone  Star,  Butler  County, 
Neb.,  writes  that  an  insect  is  doing  great 
damage  to  the  cottonwood  trees  in  that  locality. 
The  letter  was  received  some  time  ago,  but  it 
will  be  impossible  to  give  a  positive  answer 
from    the  few  notes   given.     The   short  descrip- 


[Fig.  61 


Plagiodera  scripta  .  a,  eggs  ^,  one  enlarged  ;  <r,  newly  hatched  larvae  ;  ^/,  d,  d, 
larvae  of  different  sizes  ;  «,  pupa — natural  size;  _/",  one  of  the  middle  joints  of  body  of  larva 
from  above,  showing  tubercles — enlarged  (after  Riley). 

tion  given  would  indicate  that  the  insect  of 
which  the  writer  speaks  is  a  beetle,  and  belongs 
to  the  ChrysonielidcE,  but  I  know  of  no  species 
of  this  leaf-eating  group  which  injures  the  Cot- 
tonwood. I  will  be  glad  to  determine  it  if  the 
party  will  send  me  specimens  of  the  beetle, 
or  if  specimens  cannot  be  found,  an  exact  de- 
scription of  how  it  works,  the  part  of  the  tree  it 
injures,  and  the  time  of  year  it  is  found." — Cyrus 
Thomas,  in  Prairie  Far7ner. 


The  insect  referred  to  is  beyond  doubt 


the  Plagiodera  scripta  Fabr.,  a  most  abund- 
ant species  infesting  Cottonwood  and  other 
species  of  Populus  throughout  the  West 
and  south  to  Louisiana.  We  have  received 
it  from  many  of  our  correspondents  in  Ne- 
braska and  other  western  States,  and  all 
report  it  as  destructive  to  the  leaves  of  the 
Cottonwood. 

In  the  New  York  Weekly  Tribune  for 
Oct.  9,  1878,  we  first  drew  attention  to  this 
insect  in  the  following  words  : 

This  insect  has  long  been  known  to  affect  our 
willows,  but  not  usually  to  an  injurious  extent. 
The  larva  is  peculiar  for  emitting  from  the  tips  of 
its  tuberculous  spines  a  milky  fluid  which  has  a 
peculiarly  pungent  but  not 
altogether  disagreeable  odor. 
It  transforms  on  the  leaf  by 
fastening  its  hind  legs  to  it, 
and  the  pupa  remains  with- 
in the  partially  thrown  off 
larva  skin.  The  beetle  is 
one  of  the  most  variable 
species  we  have.  The  typical 
form  has  the  thorax  black 
with  the  sides  yellow,  except 
a  small  spot  each  side,  and 
the  wing-covers  yellowish, 
with  three  interrupted  lines 
of  black  or  bluish  spots.  In 
the  varieties  these  spots 
either  diminish  in  size  or 
they  increase,  and  specimens 
are  not  rare  where  the  wing- 
covers  are  of  a  uniform  black- 
ish blue.  In  rare  cases  the 
whole  beetle,  including  the 
thorax,  is  uniformly  blue. 
The  interesting  feature  about 
this  insect  to  the  forester, 
however,  is  that  it  has  of  late 
years  acquired  an  especial 
liking  for  the  Cottonwood. 

It  has,  indeed,  become  a  most  grievous  pest  in 
the  prairie  States,  where  the  Cottonwood  is  largely 
grown  as  a  shade  and  ornamental  tree,  as  well  as 
for  fuel.  We  have  been  surprised,  in  passing 
through  Kansas  and  Nebraska  more  particularly, 
at  the  utter  devastation  which  this  beetle  has  pro- 
duced. Vast  groves  have  been  destroyed  through 
its  incessant  defoliation.  Now  the  Cottonwood  is 
placed  by  botanists  in  a  genus  different  from  that 
of  the  Willows,  and  the  strangest  thing  about  it  is 
that  the  Willows  are  not  injured  to  the  same  de- 
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gree,  even  where  growing  in  the  neighborhood  of 
the  injured  Cottonwood.  This  is  partlj^due,  per- 
haps, to  the  fact  that  the  Willow  does  not  suffer 
so  much  from  defoliation  as  does  the  Cottonwood, 
though  it  is  possible  that  a  special  Coltonwood- 
feeding  race  of  the  species  has  been  of  late  years 
developed  in  those  sections  where  the  tree  is  so 
largely  planted.  This  would  be  parallel  to  the 
well-known  case  of  the  Apple-maggot  (T'n^c/a 
pomonella),  which,  though  infesting  wild  haws  and 
crabs  in  all  parts  of  the  country,  has  only  taken 
to  feeding  on  and  injuring  cultivated  apples  in 
some  of  the  New  England  States.  The  Cotton- 
wood could  probably  be  freed  from  the  injuries  of 
the  beetle  we  are  considering  by  syringing  the 
trees  with  Paris-green  water. 

The  perfect  beetles,  as  is  generally  the 
case  with  the  members  of  this  family,  hiber- 
nate in  sheltered  situations.  They  may  be 
seen  pairing  and  laying  soon  after  the  Cot- 
tonwoods  begin  to  leaf  in  the  spring.  The 
eggs  (Fig.  6 1,  a)^  which  are  elongate-oval, 
of  a  pale  yellowish-white  color,  rather  soft, 
and  about  o.s"""-  long,  are  laid  in  dense 
clusters  of  ten  upward  to  a  hundred. 
When  first  hatched  the  larvae  are  almost 
wholly  black,  and  congregate  near  their 
egg  shells,  skeletonizing  the  leaf  as  shown 
in  Fig.  6i,  r.  In  the  month  of  June  we 
found  the  second  brood  of  larvae  in  Ne- 
braska just  hatching  and  commencing  to 
work,  and  we  had  the  assurance  of  Prof. 
Aughey  that  there  were  at  least  three  annual 
broods.  We  think  it  probable  that  there 
are  even  more,  as  the  insect  is  not  only  a 
voracious  feeder,  but  goes  through  its  trans- 
formation with  great  rapidity,  only  fifteen 
days  being  required  in  the  month  of  August 
from  the  hatching  point  to  the  issuing  of 
the  perfect  beetle,  as  has  been  determined 
by  Prof.  F.  H.  Snow.*  We  found  the  in- 
sect in  all  stages  everywhere  in  Colorado 
where  the  Narrow-leaved  Cottonwood  was 
growing.  The  larva  is  marked,  as  shown 
in  Fig.  6i,  ^'j  and  Fig.  64,  a,  and  we  ap- 
pend a  more  detailed  description  of  it 
when  full  grown  : 

Plagiodera  scripta — Larva — color  dingy,  yel- 
lowish-white ;  head  and  legs  polished  black. 
Venter  with  three  rows  of  dusky,  highly  polished 
spots  becoming  confluent  on  joints  11  and  12, 
the  middle  row  double  but  confluent.  On  joints 
2,  3,  and  4,  the  outer  rows  are  represented  by  a 
mere  speck,  and  on  joint  i  they  are  obsolete. 
Laterally  there  are  two  rows  of  somewhat  darker, 
more    elevated    tubercles,     the    upper    row    the 

*  Observer  0/  Nature,  Lawrence,  Kan.,  November  23, 1875. 


largest,  the  lower  one  obsolete  on  thoracic  joints. 
Dorsally  there  are  four  distinct  rows,  the  outer 
rows  consisting  of  distinct  tubercles  from  the 
tops  of  which  a  milky  fluid  can  be  thrust.  On 
joints  2  and  3  these  tubercles  are  somewhat 
lower  down  than  on  the  other  joints,  and 
raised  on  a  bulbous  swelling,  and  the  interme- 
diate space  between  them  and  the  medio-dorsal 
tubercles  is  swollen  and  paler  than  the  rest  of 
the  body,  and  surmounted  by  two  or  three  quite 
minute  dusky  specks.  The  stigmata  are  black, 
the  first  pair  on  a  fold  which  seems  to  be- 
long more  to  the  second  than  to  the  first  joint,  the 
others  normally  placed  between  the  upper 
lateral  and  lower  dorsal  tubercle.  Pseudo-pod, 
pale. 

There    is    a   closely   allied    species,   the 
Plagiodera  lappotiica  Linn.  (Fig.  63),  which 
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Plagiodera  scripta  : 
showing  variations  (after  Riley). 

feeds  more  particularly  on  Willow,  as  we 
have  found  it  quite  commonly  on  Black 
Willow  in  Missouri.  The  accompanying 
figure  will  show  the  more  perceptible  color- 
ational  differences  between  this  and  the 
preceding  species,  the  more  constant  struc- 
tural difference  between  the  two  consisting 
in  the  claw-joint  being  dentate 
beneath  in  scripta,  and  simple 
in  lapponica*  But  the  larvae 
of  the  two  are  so  much  alike  as 
not  to  be  easily  distinguished 
even  upon  the  closest  scrutiny. 
A  third  species  of  the  genus, 
viz.,  P.  tremulcB  Fabr.,  is  found 
in  the  more  northern  parts  of  the  conti- 
nent, and  like  P.  lapponica,  it  is  common  to 
both  Europe  and  America.  Here  it  injures 
the  leaves  of  the  common  Aspen  {Populus 
tremuloides),  the  beetle  itself  being  easily 
distinguished  by  the  uniformly  steel-blue 
color,  with  the  exception  of  the  wing-cov- 
ers, which  are  just  as  uniformly  clay-yel- 

*  As  both  species  are  very  variable  and  both  have  the  uni- 
formly steel-blue  form,  and  as  their  larvse  are  undistinguish- 
able,  it  may  be  questioned  whether  this  structural  feature  can 
be  relied  on,  and  we  opine  that  lapponica  (Linn.)  like  conflu 
ens  (Rogers)  and  perhaps  obsoleta  (Say)  are  but  pronounced 
forms  of  this  scripta^  though  science  will  be  best  served  by 
referring  to  them  under  their  several  names. 


Plagiodera 
lapponica. 
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low,  verging  to  reddish.  It  is  a  curious 
fact  that  lapponica  extends  to  the  more 
Southern  States  on  this  continent  and  is 
sub-arctic  in  Europe  ;  while  tre?nulce,  which 
is  sub-arctic  here,  extends  to  the  more 
southern  countries  of  Europe. 

In  meeting  with  the  larvae  of  the  two 
commoner  Western  and  Southern  species 
here  mentioned  {F.  scripta  and  P.  lapponica), 
we  have  often  endeavored  to  ascertain 
whether  they  possess  any  differing  charac- 
ters that  would  permit  us  to  decide  posi- 
tively which  species  of  beetle  they  would 
produce,  and  after  a  good  many  compari- 
sons both  of  the  living  and  preserved  lar- 
vae, we  have  concluded  that  there  are  no 
differences  that  can  be  positively  relied  on. 
The  latter  species  emits  the  milky  fluid 
more  freely  and  has  perhaps  a  more  pun- 
gent odor.  The 
larva  of  P.  tre??iulce 
is  at  once  distin- 
guishable,however, 
by  its  darker  hue, 
all  the  spots  being 
comparatively  lar- 
ger and  broader, 
and  by  having  a 
distinct  spot  on  the 
second  and  third 
joints  following  the 

Larv\ofPlagioderapopuli:  U^„J     :„    fV,f^  Hnrcnl 

a,  dorsal  view;  ^  side  view  of  one  neaC,  m   tne  OOrsal 

of  middle  joints  ;  IT,  ventral  view  crsonp     -arWxnV,     ic     en 

of  same;  rf,  one  of  the  tubercles-  SpaCC     WHlCil    IS    SO 

greatly  enlarged  (after  RiJey).  pg^Jg   g^^^    OCCUpicd 

by  mere  specks  in  the  other  species.  In 
this  respect  tremulce  agrees  with  the  Euro- 
pean popuH,  which,  being  a  larger  species, 
we  here  illustrate  (Fig.  64),  to  show  the 
relative  positions  of  the  spots  and  tuber- 
cles. This  last  larva  is  distinguished  not 
only  by  its  larger  size,  but  by  the  paler 
prothoracic  shield,  which  in  all  three  of 
the  other  species  is  dark. 

What  with  the  injuries  of  the  Cotton- 
wood Borer  {Saperda  calcarata  Say),  which 
are  now  most  severe  in  the  West,  and 
the  defoliations  by  this  leaf-beetle,  the 
Cottonwood,  which  has  an  especial  value  in 
the  West,  both  because  of  its  rapid  growth 
and  hardiness,  seems  doomed  to  follow  the 
Black    Locust    in    succumbing    to    insect 


enemies.  The  Streaked  Cottonwood 
Beetle  may,  however,  be  managed  by  syr- 
inging the  trees  with  the  wet  preparation 
of  London  Purple  or  other  arsenical  com- 
pound. 

In  order  to  illustrate  the  color  variations 
this  Plagiodera  scripta  is  subject  to  in  the 
perfect  state,  we  tabulate  below  some  of 
the  more  marked  varieties,  with  the  re- 
mark   that  various  combinations  of  them 


VARIETIES    OF    PLAGIODERA    SCRIPTA. 

a.  Typical.  Black  with  a  tinge  of  blue  ;  basal 
joints  of  antennae  beneath,  thickened  thoracic 
margin  with  exception  of  a  small  round  spot  at 
the  middle,  elytra  with  exception  of  suture  and 
three  lines  of  interrupted  black  markings,  base 
of  femora  and  part  of  tibise,  and  sides  and  apex 
of  abdomen,  testaceous  yellow.  (Common 
West). 

b.  Variations  in  general  coloration  : 

b.  I.  Base  of  antennae,  head,  underside,  and 
legs,  of  the  same  yellowish  color  as  upper 
side.     (From  Texas.) 

b.  a.  Thorax  testaceous-yellow,  or  more  red- 
dish, with  the  two  lateral  markings  and  a 
2^-shaped  mark  on  the  disk  blackish. 
b.     .  Thorax  entirely  testaceous-yellow. 

b.  2.  Principal  color  above  and  beneath  blue  ; 
legs  blue. 

b.y.  Sides  of  thorax  as  in  typical  form.  Ely- 
tra with  faint  yellow  marking.  (From 
California.) 

b.  d.  Sides  of  thorax  as  in  typical  form.  Ely- 
tra unicolorous  blue.     (From  California.) 

b.  e.  Entirely  blue,  except  a  narrow  lateral 
yellowish  marking  each  side  on  the  last 
abdominal  joint. 

c.  Variations  in  the  markings  of  the  elytra  : 

c.  I.  Marked  with  black  as  follows  :  the  suture; 
two  more  or  less  oval  spots  near  the  base, 
the  inner  of  which  is  nearer  to  the  suture 
than  to  the  lateral  margin,  and  the  outer  on 
the  humerus ;  three  longitudinal  striae  on 
the  middle,  the  intermediate  of  which  is  the 
longest  ;  submarginal  curved  stria  and  an 
oval  spot  between  the  latter  and  the  suture. 
(Common  West.) 

c.  2.  Additional  marks  :  A  small  triangular 
basal  spot  in  front  and  between  the  two  sub- 
basal  markings.     (Illinois.) 

c.  a.  This  triangular  spot  is  sometimes  con- 
nected with  the  humeral  spot.    (California.) 

c.  /3.   Black  markings  become  wider  or  longer 

and  then  often  confluent. 
c.  y.   Markings  in  general  becoming  smaller, 

either  all  of  them ,  or  one  or  several  of  them. 
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Bug  injuring  Box-elders. — Last  fall 
the  box-elders,  young  soft  maples,  and  ash 
trees,  on  the  College  grounds,  were  infested 
by  a  black,  red-lined  plant-bug — the  Lepto- 
coris  triviitatus  of  Say — that  punctured  the 
bark  of  the  trunk  and  Hmbs,  feeding  upon 
the  sap.  These  bugs  have  passed  the 
winter  in  sheltered  situations  in  consider- 
able numbers,  and  may  prove  troublesome 
during  the  coming  season.  The  young 
bugs  are  most  injurious,  as  they  appear  in 
much  greater  numbers,  but  may  be  brushed 


PHYLLOXERA-PROOF  VINES. 

In  a  recent  address  before  the  Missis- 
sippi Valley  Grape-grower's  Association, 
Mr.  Geo.  Husmann,  so  long  and  well 
known  for  his  efforts  in  behalf  of  this  in- 
dustry, after  extolling  the  merits  of  some 
of  the  newer  seedlings  of  the  Taylor,  the 
wine  from  which  he  compares  with  the  best 
Johannisberg  and  Deidesheim  Riessling, 
remarks  : 

While  Mr.  Rommel   has   perhaps   attained   the 
first  and  most   marked    results    with    his    Taylor    ' 
seedlings,  others   have  experimented  with  them    I 
also.     I  will  mention  here  the  Uhiand  of  Mr.  H.    | 
Weizdemeizer,  at  Herman,  which  makes  a  wine    \ 
of  very  high  character  ;  the  Noah  of  Mr.  Wasser- 
zeicher,  of  Nauvoo,   111.,    which  is  already    well 
known  among  grape  growers  ;  but  especially  the 
seedlings  grown   by  Mr.  Nicolas  Grein,  of  Her- 
man, which  make  a  wine   equal   to  the  choicest 
hocks,  and  whicn  may  safely  be  brought  in   com- 
petition with  the  best  Johannisberg  and   Deides- 
heim Riessling. 

This  class  is  also  phylloxera-proof,  and  as  all 
of  them  grow  very  readily  from  cuttings,  they  are 
very  easily  propagated,  and  millions  of  cuttings 
have  already  been  shipped  to  France,  and  even 
California,  of  the  Taylor  and  Elvira — the  only 
ones  accessible  in  quantity — to  serve  as  stocks 
to  graft  their  Vinifera  upon,  as  well  as  to  test 
their  wine-making  qualities.  They  are  all  ex- 
ceedingly hardy,  withstanding  the  severest  win- 
ters without  injury,  and  very  little,  if  any,  sub- 
ject to  rot.  We  are  therefore  working  upon  a 
sure  basis,  and  need  not  fear  the  reverses  of  the 
past,  while  we  can  produce  from  them  a  wine 
which  can  compete  with  the  most  renowned  of 
Europe. 

While,  therefore,  the  prospects  of  Missouri 
grape  growers  rest  upon  a  surer  basis  than  ever 
before,  while  we  think  that  we  see  our  way  to  a 
grand  success,  the  prospects  of  France,  Germany 
— in  short,  all  the  grape-growing  districts  of 
Europe — are  darkening;  and  even  California 
begins  to  feel  the  ravages  of  that  insidious  enemy, 
the  phylloxera.  All  look  to  us  for  relief,  in  the 
shape  of  cuttings  and  plants  of  our  phylloxera- 
proof  varieties.  There  were  not  cuttings  enough 
of  Taylor  and  Elvira  in  the  State  last  year  to 
meet  the  demand  from  abroad,  and  the  sale  of 
them,  of  the  trimmings  of  our  vineyards,  will 
form  a  considerable  source  of  revenue  to  our 
vintners. 


from  the  tree  with  a  broom  and  destroyed 
upon  the  ground.  This  mode  of  operation 
is  rendered  more  successful  by  their  habit 
of  congregating  on  certain  parts  of  the 
tree,  at  this  age.  They  are  then  chiefly 
red  in  color,  acquiring  the  black  with  their 
wings  in  the  adult  state. — Prof.  E.  A. 
Popenoe. 

PHILOSOPHY  OF   THE  PUPATION  OF  BUTTER- 
FLIES, AND  PARTICULARLY  OF  THE 
NYMPHALIDiE.* 

BY   CHAS.    V.    RILEY. 

The  comparatively  sudden  transitions 
from  one  state  to  another  in  insects  have 
always  excited  the  keenest  interest.  The 
change  from  larva  to  chrysalis  in  those 
butterflies  known  as  suspensi,  and  which  in 
the  chrysalis  state  hang  from  the  tip  of 
the  body,  has,  perhaps,  been  looked  upon 
as  the  most  wonderful.  The  preliminary 
acts  in  the  performance  have  been  pretty 
well    observed  and   described   by  various 

[Fig.  65.] 


Ideal  figures  of  Danais  archippus^  illustrating  the  method 
of  pupation  formerly  accepted  :  «,  suspended  larva  ;  b^  form- 
ing chrysalis  with  shriveled  larva  skin  ;  t,  method  of  holding 
skin  during  the  last  critical  act  (after  Riley). 

authors  since  the  days  of  Vallisneri,  the 
larva  hanging  by  the  anal  end,  turning  up 
the  anterior  part  of  the  body  in  a  more  or 
less  complete  curve,  and  the  skin  finally 
splitting  from  the  head  to  the  front  edge 
of  the  metathoracic  joint  and  being  worked 
back  in  a  shriveled  mass  toward  the  point 
of  attachment.  Now  comes  the  critical 
feat  which  has  most  puzzled  naturalists, 
viz.,  the  independent  attachment  of  the 
chrysalis  and  the  withdrawal  from  and 
riddance  of  the  larval  skin  which  such  at- 
tachment implies. 

Reaumur  explained   it   in    1734  by  the 
clutching  of  the  larval  skin  between  alter- 

*  Read  before  the  Am.  Association  for  the  Advancement 
of  Science,  at  Saratoga,  August,  1879. 
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nate  sutures  of  the  soft  joints  of  the  chry- 
salis, and  his  happy  and  circumspect  ac- 
count, from  observations  made  on  Vanessa 
urticce,  has  formed  the  basis  for  subsequent 
accounts,  or,  at  least,  no  one  obtained  a 
deeper  insight  into  the  philosophy  of  the 
act  until,  some  two  years  since.  Dr.  J.  A. 
Osborne,  of  Milford,  England,  discovered 
that  a  distinct  membrane  is  concerned  in 
it.  In  casual  observations  of  the  process 
I  had  long  become  convinced  that  the 
popular  accounts  were  crude  and  inaccu- 
rate, and  had  preserved  specimens  in  the 
act  of  transforming,  for  future  study  ;  but 
the  philosophy  of  the  change  cannot  be 
satisfactorily  made  out  from  alcoholic 
specimens  alone,  nor  from  the  study  of 
one  species.  The  present  paper  is  based 
on  observations  made  on  species  in  more 
than  a  dozen  genera,  the  conclusions  hav- 
ing been  partially  presented  last  June  to 
the  Philosophical  Society  of  Washing- 
ton. 

The  body  of  the  larva  is  composed 
(exclusive  of  the  head)  of  12  segments 
or  joints ,  and  a  subjoint.  It  is  with 
this  subjoint  that  we  have  here  to  deal, 
for  to  it  are  appended  the  anal  prolegs 
beneath,  and  the  anal  plate  above  the 
rectum. 

If  we  carefully  examine  the  anal  plate 
of  the  larvae  of  the  true  suspensi,  we  shall 
find  that  while  it  differs  in  form  it  has 
one  feature  in  common,  viz.,  the  being  fur- 
nished dorsally  and  posteriorly  with  nume- 
rous short  spines  and  points,  generally  re- 
trorse,  or  so  placed  that  the  larva  can  make 
use  of  them  in  suspending.  The  special 
spines  on  the  anal  plate  are  only  fully  de- 
veloped after  the  last  larval  molt,  being 
more  or  less  obsolete  in  the  earlier  stages, 
and  they  are  also  under  muscular  control. 
Even  in  the  succincti,  where,  as  a  rule,  the 
anal  plate  is  not  specialized,  spines  are 
nevertheless  sparsely  found,  especially  on 
the  hind  border. 

All  writers  that  I  have  consulted  speak 
of  the  larval  suspension  being  due  to  the 
entanglement  of  the  hooks  of  the  anal 
prolegs  in  the  silk,  and  do  not  mention 
the  use  of  the  anal  plate,  for  which  the 


hillock  of  silk  is  sometimes  spun  in  spe- 
cial form.* 

The  normal  form  of  this  hillock  may  be 
likened  to  that  of  an  inverted  settee,  or  to  a 
shoe,  or  to  a  ship  knee,  and  one  of  the 
most  interesting  acts  of  the  larva,  prelim- 
inary to  suspension,  is  the  bending  and 
working  of  the  anal  parts  in  order  to  fasten 
the  back  of  the  plate  to  the  inside  of  the 
back  of  the  settee,  while  the  crotchets  of 
the  legs  are  entangled  in  the  more  flattened 
position  or  seat.  In  some  cases  (as  in 
Danais,  Fig.  70,  a)  the  hillock  of  silk  is  more 
elongate,  and  the  spines  of  the  truncate 
plate  occur  most  around  the  lower  margin, 
and  even  beneath  it,  so  that  in  fastening 
them  the  larva  seems  to  be  drawing  the 
silk  up  the  rectum.  In  other  cases  (as  in 
Etiptoieta)  the  plate,  in  addition  to  the 
spines,  has  a  prominent  tubercle  on  each 
anterior  outer  border,  well  calculated  to 
lock  securely  into  the  silk.  After  suspen- 
sion, and  as  the  fluids  gravitate  anteriorly, 
the  silken  hillock  becomes  more  conical 
(the  threads  being  loosely  spun  and  elas- 
tic), and  the  hooks  both  of  the  plate  and 
the  prolegs  hang  more  loosely  from  it. 

In  the  final  getting  rid  of  the  larval 
skin  and  attachment  of  the  chrysalis  there 
are  concerned  : 

I  St.  Certain  features  belonging  to  the 
larva  and  cast  off  with  its  skin  ;  2d.  Those 
belonging  to  the  chrysalis  ;  and  to  in- 
telligibly explain  the  process  it  is  neces- 
sary to  more  fully  characterize  and  ho- 
mologize  those  parts  than  has  hitherto 
been  done. 

In  the  former  category,  in  addition  to  the 
natural  adhesiveness  of  the  moist  and  mu- 
cous separating  membrane,  there  are  three 
physiological  factors  concerned  :  ist.  The 
tracheal  ligaments  (Figs.  66,  68,  //)  or  the 
shed  tracheae  from  the  last  or  ninth  pair 
of  spiracles,  which  uniformly  become  blind 
or  obsolete  in  the  chrysalis;   2d.  The  rectal 


*  It  is  an  interesting  fact  in  this  connection  that  Rosel,  who 
has  never  had  any  superior  as  a  delineator  of  insect  larvx, 
makes  the  Nymphalids  in  his  figures  all  suspend  to  an  elon- 
gate, conical  piece  of  silk,  apparently  issuing  from  the  anus, 
with  the  legs  invariably  free  and  in  no  instance  hooked.  It  is 
evident,  however,  from  his  text,  that  he  was  not  aware  of  the 
use  of  the  anal  plate,  and  since  he  speaks  of  the  larvae  attaching 
themselves  by  the  hind  legs  or  extremity,  it  is  equally  evident 
that  his  figures  do  not  correspond  with  the  text  ;  while  the 
freedom  of  the  legs  in  his  figures  is,  of  course,  an  error. 
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/igament  {Figs.  66,  68,  r/)  or  shed  intestinal 
canal;  3d.  The  Osborne  or  retaining  mem- 
brane {ynembrana  retinens,  Figs.  66,  68,  mr), 
which  is  but  a  stretched  and  specialized 
part  of  the  mucous  membrane*  that  accu- 
mulates around  the  rectum  and  in  the 
anal  prolegs,  and  that  is  intimately  con- 
nected with  the  rectal  ligament. 

In  the  second  category  we  have  certain 
structural  features  of  the  chrysalis.  (See 
Figs.  68,  69,  where  corresponding  parts  are 
similarly  lettered.)     These  are: 

First.  The  cremaster  proper  (r),  which 
is  the  homologue  of  the  anal  plate  of  the 


Shrunken  larval  skin  of  Vanessa  antio/>a^  cut  open  from  the  back,  and 
showing  (mr)  the  retaining  membrane,  (r  /)  the  rectal  ligament  and  (^ /) 
the  tracheal  ligaments  (after  Riley). 


larva,  and  the  form  of  which  is  fore- 
shadowed in  that  of  said  anal  plate.  This 
cremaster  assumes  a  great  variety  of  dif- 
ferent forms,  but  in  general  may  be  said 
to  be  a  tapering  piece,  more  or  less  incurved 
ventrally,  and  having  the  ventral  and  dorsal 
margins  thickened  or  ridged,  and  these 
ridges  may  be  respectively  called  the  vett- 
tral  and  the  dorsal  cremastral  ridges  {v  c  r 
and^^r).  This  cremaster  is  surmounted 
at  the  apex  and  sometimes  along  the  ven- 
tral ridges  by  what  may  be  called  the 
cremastral  hook-pad  {c  hp),  thickly  studded 

*  I  designate  by  this  name  the  colorless  lining  of  the  larval 
skin  that  separates  from  the  forming  chrysalis.  If,  as  recent 
physiological  research  indicates,  it  is  only  the  outer  half  of 
the  outer  or  epidermic  layer  of  tho  skin  (cuticula  of  modern 
histologistf)  which  is  cast  off  in  the  exuviation  of  inverte- 
brates, then  this  mucous  lining  is  developed  between  the  two 
separating  layers  of  said  cuticula. 


with  minute  but  stout  hooks,  which  are 
sometimes  compound  or  furnished  with 
barbs,  very  much  as  are  some  of  our  fishing- 
hooks,  and  which  are  most  admirably 
adapted  to  the  purpose  for  which  they  are 
intended.     (Fig.  68,  /i.) 

Secondly.  We  have  the  sustainers  {siis- 
tentores),  two  projections  which  homologize 
with  the  soles  {plantce)  of  the  anal  prolegs, 
and  which  take  on  various  forms  [s),  but 
are  always  directed  forward,  so  as  to 
easily  catch  hold  of  the  retaining  mem- 
brane. In  the  yellow  butterflies  (as  Caly- 
drias,  Terias,  Colias),  where  the  body  of  the 
chrysalis  is  so  thrown 
back  that  mere 
projecting  tubercles 
would  not  suffice,  we 
find  them  transformed 
into  actual  hooks  (Fig. 
6g,A,  s  and  E) ;  while  in 
some  of  the  succincti 
they  are  little  more  than 
a  thickening  of  the  an- 
terior margin  of  the 
subjoint.  In  all  Lepi- 
dopterous  pupae  these 
remnants  of  the  anal 
prolegs  are  more  or 
less  indicated,  while  in 
certain  moths  [Ptero- 
phorid(£),  where  the  pu- 
pa is  partly  suspended 
as  it  is  in  the  Nympha- 
lidce,  they  are  covered  with  long  hooks  simi- 
lar to  those  at  the  tip  of  the  cremaster 
and  to  those  which,  in  the  larva,  armed 
the  hind  plantae. 

Thirdly.  We  have  what  may  be  called 
the  sustentor  ridges  (x  r)  usually  connected 
with  the  sustainers,  and  embracing  them 
on  the  outside,  and  extending  backward 
to  the  inside  of  the  ventral  cremastral 
ridges,  and  sometimes,  as  in  Paphia  (Fig. 
69,  B)  and  Limenitis,  there  forming  quite  a 
deep  notch,  which  doubtless  assists  in 
catching  hold  of  the  larval  skin  in  the 
efforts  to  attach  the  cremaster.  These 
sustentor  ridges  are  homologous  with  the 
limb  of  the  anal  prolegs,  and  the  exposed 
edge    with    the   posterior   border   of    said 
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limb.  They  vary  much  in  form,  and  may 
be  more  or  less  obsolete. 

Fourthly.  Between  them  is  what  may  be 
called  the  rectal  piece  {r p\  consisting  of  a 
piece  more  or  less  well  marked  and  ele- 
vated, especially  around  the  closed  rectum. 

It  is  principally  by  the  leverage  obtained 
by  the  hooking  of  the  sustainers  in  the  re- 
taining membrane,  which  acts  as  a  swing- 
ing fulcrum,  that  the  chrysalis  is  prevented 
from  falling,  after  the  cremaster  is  with- 
drawn from  the  larval  skin.  It  is  also 
principally  by  this  same  means  that  it  is 
enabled  to  reach  the  silk  with  the  cremas- 
tral    hook-pad.     Yet    the    rectal    ligament 

(Fig.  67.) 


Ideal  representation  of  the  anal  subjoint  of  the  larva  of 
Vianessa  antiopa,  from  behind,  with  the  spines  removed  and 
all  the  parts  forced  apart  by  pressure  so  as  to  show  the  homol- 
ogies of  the  parts  in  the  chrysalis  which  are  concerned  in  pu- 
pation ;  the  homologies  indicated  by  corresponding  letters  in 
Fig.  68,  except  that  r  (the  rectum)  corresponds  with  /  r  in 
Fig.  68  (after  Riley). 

plays  a  most  important  part,  and  in  some 
species  a  more  important  part  even,  in  my 
estimation,  than  the  membrane  itself.  The 
tracheal  ligaments,  which,  from  a  study  of 
specimens  plunged  in  alcohol  when  the 
larval  skin  was  about  half  shed,  I  was  at 
first  inclined  to  believe  important  auxili- 
aries, are,  I  am  now  satisfied,  of  very  little 
or  no  service  in  most  cases.  The  rectal 
ligament  is  a  constant  physiological  factor, 
and  its  importance  cannot  be  ascertained 
by  attempts  to  sever  the  membrane  at  the 
critical  moment,  because  in  such  attempts 
the  ligament  is  more  or  less  drawn  out  be- 
yond the  power  of  the  sphincter  muscles  in 
the  chrysalis  to  control  it. 


Dissected  immediately  after  suspension, 
and  the  subjoint  of  the  larva  will  be  found 
to  be  bathed,  especially  between  the  legs 
and  around  the  rectum,  in  an  abundance 
of  translucent,  membranous  material.  An 
hour  or  more  after  suspension  the  end  of 
the  forming  chrysalis  begins  to  separate 
from  the  larval  skin,  except  at  the  tip  of 
the  cremaster  (see  Fig.  70,  b).  Gradually 
the  skin  of  the  legs  and  of  the  whole  sub- 
joint  stretches,  and  with  the  stretching,  the 
cremaster  elongates,  the  rectal  piece  re- 
cedes more  and  more  from  the  larval  rec- 
tum, and  the  sustentor  ridges  diverge  more 
and  more  from  the  cremaster,  carrying 
with  them,  on  the  sustainers,  a  part  of  the 
soft  membrane.      If    a  larva  be  carefully 

(Fig.  68.) 


Anal  parts  of  chrysalis  of  Vanessa  antiopa^  just  prior  to 
final  extraction  from  larva  skin  :  c,  cremaster  ;  chp,  cremas- 
tral  hook-pad  ;  h,  one  of  the  hooks  more  enlarged  ;  vir^  ven- 
tral cremastral  ridge  ;  dcr^  dorsal  cremastral  ridge  ;  /r,  larval 
rectum  ;  /r,  pupal  rectum  ;  r/,  rectal  plate  ;  sr^  sustentor 
ridges ;  .r,  sustentores  •  7«r,  membrana  retinens  r/,  rectal 
ligament ;  ^/,  tracheal  ligament ;  the  nth  or  last  spiracle-bear- 
ing joint  and  the  12th  joint  being  numbered  (after  Riley). 

dissected  at  this  stage,  the  forming  mem- 
brane may  be  raised  with  the  point  of  a 
needle  and  stretched  so  as  to  show  its  con- 
nection with  the  rectal  ligament  (Fig.  70,  d')\ 
or  it  may  be  lifted  entirely  from  the  retain- 
ers, when,  by  its  elasticity,  it  contracts 
and  becomes  more  or  less  fully  absorbed 
in  the  rectal  ligament  (Fig.  70,  e).  It  is  at 
this  stage  that  the  strength  of  the  latter 
may  l)e  fully  tested,  and  if,  after  the  larval 
skin  and  retaining  membrane  are  carefully 
removed  without  loosening  the  rectal  liga- 
ment, the  chrysalis  be  grasped  in  the  neigh- 
borhood of  the  rectum  so  as  to  supply  the 
natural  holding  power  of  the  sphincter  mus- 
cles, the  ligament  will  sustain,  as   I  have 


i66 


THE    AMERICAN    ENTOMOLOGIST. 


abundantly  proved,  at  least  ten  or  twelve 
times  the  weight  of  the  chrysalis  ;  while  it 
will  support,  if  held  by  the  larval  skin, 
several  times  the  weight  of  the  chrysalis, 
before  separating  therefrom.     E.xperimen- 


and  always  intimately  connected  with  and 
forming  but  a  branch  of  the  rectal  ligament. 
When  extended  from  its  attachments,  as 
when  the  chrysalis  rises  to  the  silk,  this 
membrane  dries,  and  in  the  cast-off  larval 


[Fig.  69.] 


A,  chrysalis  of  Terias :  B^  posterior  end  of  chrysalis  of  Paphia  ;  C,  do.  of  Danais :  E,  one  of 
the  sustainers  of  Terias,  greatly  enlarged  to  show  its  hooked  nature  ;  all  the  parts  of  subjoin!  let- 
tered to  correspond  with  the  same  parts  in  Fig.    68  (after  Riley). 


tal  proof  is  easily  obtained  by  pinning  the 
larval  skin,  which  has  been  flayed  from  the 
chrysalis,  to  a  small  piece  of  cork  and  then, 
while  grasping  the  chrysalis  as  indicated, 
sticking  additional  pins  in  the  cork,  until 
the  increasing  weight  breaks  the  ligament. 


skin  retains,  more  or  less  perfectly,  the 
stretched  form.  If  the  mucous  membrane 
of  the  larva  was  thick  and  strong,  as  in 
Vanessa,  the  dried  membrane  will  be  broad, 
with  two  indentations  where  it  was  held  by 
the  retainers;  if  more  delicate,  as  in  Danais, 


[Fig.  70.] 


Pupation  of  Butterflies  :— a,  attachment  of  \3.rv2ioi  Danais  archippus  :  p,do.o{  Pafi/iia  rlycerium  .- 
b  Ideal  larva  soon  after  suspension  ;  d,  do.  a  few  hours  later,  the  needle  (n)  separating  the  forming  membrane  from 
the  sust.-iiners  ;  e,  do.  just  before  splitting  of  larval  skin,  with  retaining  membrane  loosened  from  the  sustainers 
and  showing  Its  connection  both  with  the  larval  and  pupal  rectum.  In  all  the  figures  the  joints  of  body  are 
numbered  ;  the  forming  chrysalis  is  shaded  in  transverse  lines ;  the  intervening  space  between  it  and  larval  skin 
IS  dotted  ;  h  is  the  hillock  of  silk  ;  hi,  hooks  of  hind  legs  ;  a/,  anal  plate  ;  /r,  larval  rectum  ;  /r,  pupal  rectum  ; 
mr.  retaining  membrane ;  c,  cremaster;  s,  sustainers  (after  Riley)  .  .r       .-   .-  , 


In  brief,  the  retaining  membrane  is  that 
part  of  the  inner  larval  skin  surrounding 
the  prolegs,  drawn  down  by  the  sustainers, 


Paphia,  or  Apatura,  the  dried  membrane 
is  more  forked,  showing  how  the  retainers 
have  acted  upon  its  elasticity.     In  every 
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case,  however,  it  shows,  under  the  micro- 
scope, the  longitudinal  folds  and  creases 
incident  to  the  stretching,  and  compared 
to  the  rectal  ligament  proper  it  seems  to 
lose  importance  as  it  is  less  needed;  for 
the  succincti  will  generally  attach  when  it 
is  severed  or  loosened  from  the  retainers, 
while  in  Apatura  (at  least  as  exemplified  in 
the  North  American  species),  which  com- 
bines the  peculiarities  of  both  the  succincti 
and  suspensi*  it  does  not  become  spe- 
cialized, and  the  chrysalis  seems  to  rely 
almost  entirely  on  the  rectal  ligament,  as- 
sisted by  the  partial  holding  of  the  delicate 
larval  skin,  not  only  between  what  is  left 
of  the  sustainers  and  the  ventral  posterior 
margin  of  the  twelfth  joint,  but  between 
the  ventral  sutures  of  this  last  and  the  pre- 
ceding joint.  And  here  I  would  remark, 
in  conclusion,  that  the  ventral  borders  of 
two  or  three  of  the  joints  preceding  the 
subjoint  are,  in  most  chrysalides  which  I 
have  studied,  so  hardened  that  the  mucous 
membrane  is  actually  grasped  between  them 
and  the  deep  sutures  made  in  contracting, 
or  (what  would  be  a  more  correct  statement 
of  the  fact)  it  remains,  adhering  in  these 
sutures  after  the  outer  skin  is  loosened,  in 
the  same  way  that  the  membrane  remains  on 
the  sustainers.  In  some  instances  (espe- 
cially in  some  species  of  Papilio)  the  pos- 
terior border  of  the  twelfth  joint  is  pro- 
duced into  a  medial  transverse  ridge  fully 
as  prominent  as  that  formed  by  the  sus- 
tainers, which  l^ere  are  flattened  and  coa- 
lesce. So  that  the  sutures  of  some  of  the 
terminal  joints  in  the  chrysalis  do  subserve 
the  purpose  ascribed  to  them  by  Reaumur, 
but  in  a  somewhat  different  way. 


AN  INTELLIGENT  WASP. 

While  it  may  not  make  any  great  differ- 
ence in  the  final  winding  up  of  the  affairs 
of  the  human  race  whether  we  call  the 
intelligence  of  the  lower  animals  instinct 
or  reason,  still   there  can  no  great  harm 


*  The  larva  of  Apatura  attaches  horizontally,  making  the 
front  pair  of  abdominal  prolegs  answer  the  purpose  of  the 
girth  ;  but  in  the  shedding  of  the  skin  this  attachment  is 
severed,  and  the  forming  chrysalis  assumes  the  perpendicular 
position,  and  in  the  withdrawal  and  attachment  of  the  cremas- 
ter,  it  acts  as  the  true  suspensi. 


come  from  making  observations,  and  be- 
coming acquainted  with  the  habits  of  the 
minute  as  well  as  larger  creatures  with 
which  we  are  surrounded.  The  entomol- 
ogist, in  his  investigations  of  the  habits  of 
insects,  frequently  finds  some  species  dis- 
playing more  than  ordinary  intelligence,  or 
exhibiting  what  would  be  called,  among 
the  higher  orders,  reasoning  powers,  that 
are  frequently  manifested  in  their  evident 
premeditated  actions  and  calculations  as 
to  the  chances  of  accomplishing  their  pur- 
pose by  taking  advantage  of  the  variable 
conditions  or  circumstances  by  which  they 
are  surrounded.  One  of  the  most  interest- 
ing exhibitions  of  insect  skill  (if  we  give  it 
no  better  name)  that  has  come  under  my 
observation  is  annually  performed  by  the 
Handsome  Digger  Wasp  {Stizus  speciosus 
Drury,  Fig.  71,)  that  frequents  my  garden. 
This  wasp  provisions  its  nest  with  the  Dog- 
day  Cicada  {Cicada  canicularis  Harris). 
In  my  grounds  it  takes  the  Cicada  prin- 
cipally if  not  wholly,  as  I  have  never 
found  any  other  insect  in  its  nest.  This 
wasp  appears  to   know  that  it  would   not 


[Fig.  7: 


Stizus  speciosus. 

be  safe  to  dig  its  burrow  in  ground 
that  is  being  cultivated  during  the  sum- 
mer, and  for  this  reason  it  frequents 
paths  and  roads  but  little  used,  preferring 
moderately  light  and  dry  soils.  In  such 
places  it  digs  its  burrows,  which  are  about 
three-fourths  of  an  inch  in  diameter  and 
two  or  more  feet  in  length.  They  are  not 
perpendicular,  but  for  the  first  twelve  to 
eighteen  inches  the  wasp  digs  at  an  angle 
of  about  forty-five  degrees,  then  turns  up- 
ward a  few  inches  to  the  end. 

The  earth  taken  out   of  the  excavation 
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is  left  in  a  heap  near  the  entrance  of  the 
burrow.  When  the  burrow  is  completed 
the  wasp  begins  to  look  about  for  a  victim, 
which,  when  found,  is  not  killed  but  merely 
paralyzed  with  her  powerful  sting.  The 
Cicada  is  then  taken  to  the  burrow, 
dragged  into  it,  and  an  egg  laid  upon  the 
body.  The  wasp,  however,  often  finds  it 
somewhat  difficult  to  transport  her  victims 
from  the  place  where  captured,  to  her  bur- 
rows, because  the  Cicada  is  really  the  larger 
insect  of  the  two,  and  it  also  frequents 
forests  and  groves  that  are  often  far  dis- 
tant from  the  open  field  where  the  wasp 
has  made  her  nest.  It  is  in  this  transpor- 
tation of  her  victims  that  she  displays  her 
consummate  skill,  not  relying  wholly  upon 
her  own  strength,  but  taking  advantage  of 
the  wind  and  other  conditions  likely  to 
aid  her  in  the  work  she  has  to  do. 

Among  the  many  instances  that  have 
come  within  my  own  observation,  of  this 
handsome  burying  wasp  taking  advantage 
of  the  wind  to  secure  or  transport  her 
victims,  there  is  one  that  I  will  relate, 
inasmuch  as  it  has  been  so  often  repeated, 
that  I  cannot  doubt  the  premeditated  de- 
sign of  the  insect.  To  make  the  matter 
plain  to  the  reader  I  will  state  that  the 
wasps  fretjuent  the  main  walk  or  road 
through  the  center  of  my  grounds,  this 
road  running  nearly  due  west  to  east, 
slightly  descending  the  entire  length,  and 
it  is  altogether  some  twenty-five  or  thirty 
rods  long.  For  the  first  half  of  the  distance 
this  road  is  bordered  on  both  sides  with 
trees  and  shrubs,  some  of  considerable 
height.  The  wasps  go  beyond  these  and 
make  their  burrows,  and  within  a  few  rods  of 
the  lower  end,  where  there  is  little  to  ob- 
struct their  flight  or  work  in  digging  their 
holes.  The  nearest  forests  or  woodland  are 
to  the  east  and  north,  and  on  still  lowei 
grounds,  from  which  it  would  be  impossible 
for  the  wasps  to  obtain  a  supply  of  Cicadas, 
while  to  the  west  and  south  they  would  have 
to  go  much  further  to  find  their  prey.  But 
unfortunately  for  the  latter,  but  fortunate 
for  the  wasps,  there  is  a  small  grove  of 
about  two  acres  of  large  old  trees  on  the 
west  side  of  my  place,  and  up  to  which  the 


main  walk  referred  to  leads.  This  grove 
stands  upon  still  higher  ground  or  about 
twenty  feet  higher  than  the  point  selected 
by  the  wasps  for  their  nests.  The  land 
about  the  trees  has  never  been  broken  up 
and  the  Cicadas  breed  among  these  old  trees 
and  in  the  ground  undisturbed  except  by 
their  inveterate  enemy  the  Digger  Wasp. 
With  the  first  drumming  of  the  Dog-dav 
Cicada  the  wasps  appear  and  the  battle 
commences,  and  the  "  tug  of  war "  is  in 
getting  the  Cicadas  from  this  grove  down 
the  path  to  the  burying  ground.  When  the 
wind  blows  from  the  south,  east,  or  north, 
the  Cicadas  have  peace,  but  let  a  breeze 
spring  from  the  west  and  then  the  wasps 
will  begin  their  murderous  work  in  earnest. 
As  my  ofiice  stands  on  the  highest  point 
in  the  grove  named,  I  have  abundant  op- 
portunities of  witnessing  the  war  of  races 
going  on  and  the  tactics  of  the  combat- 
ants, although  it  may  be  said  that  the 
armor  of  the  Cicadas  soon  yields  to  the 
deadly  thrusts  of  the  wasps.  With  the  first 
onslaught  the  Cicada  usually  falls  to  the 
ground,  the  wasp  following  immediately, 
getting  astride  of  its  back,  clasping  her 
victim  with  her  two  front  legs,  the  four 
hind  ones  being  left  free.  She  quickly 
ascends  the  nearest  tree,  sliding  the  Cicada 
up  the  bark  quite  rapidly.  When  the  top- 
most branch  is  reached,  or  the  wasp  thinks 
she  is  high  enough,  she  lets  go,  flying  with 
the  wind  toward  the  resting  place  many 
rods  to  the  eastward.  In  one  instance  a 
wasp  carried  her  victim  up  an  oak  tree  on 
the  west  side  and  close  to  my  office,  but  as 
the  tree  reached  above  it  she  carried  her 
victim  safely  over  and  landed  within  a  rod 
of  her  burrow.  I  followed  her  as  rapidly 
as  my  legs  would  carry  me,  and  found  her 
still  astride  of  the  Cicada,  trying  to  slide 
it  along  toward  the  rest.  Where  the  path 
was  firm  she  succeeded  very  well,  but  when 
striking  loose  sand  she  could  not  obtain  a 
good  foothold  and  had  to  dismount,  turn 
around  and  drag  the  prey  along  after  her. 
When  the  mouth  of  the  hole  was  reached 
she  soon  disappeared  with  her  victim.  In 
the  meantime  I  had  sent  for  a  spade,  with 
which  herself  and  victim  was  unearthed,  for 
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the  purpose  of  learning  something  of  the  | 
next  and  subterranean  act  in  the  drama.  [ 
The  Cicada  was  found  at  the  extreme  end 
of  the  burrow  lying  on  its  back,  and  the 
long  slender  semi-transparent  egg  of  the 
wasp  carefully  slipped  under  the  thigh  or 
femora  of  one  of  the  front  legs. 

I  have  never  found  more  than  one  Ci- 
cada in  a  burrow,  but  it  seems  strange  that 
the  wasp  should  work  so  long  and  indus- 
triously in  orddr  to  bury  one  victim  and 
lay  only  one  egg. — A.  S.  F. 


THE  COLORADO  POTATO-BEETLE. 

(  Continued  from  p.  wt.) 
NATURAL   HISTORY  AND  TRANSFORMATIONS. 

Prof.  Riley  was  the  first  to  make  known 
the  natural  history  and  transformations  of 
the  Potato-beetle,  in  the  Prau'ie  Fanner 
for  August  8,  1863,  and  they  may  be  briefly 
summed  up  as  follows  :  The  female  beetle 
deposits  her  eggs  on  the  underside  of  the 
leaves,  in  clusters  of  a  dozen,  up  to  fifty 
or  more.  The  eggs  are  of  an  orange 
color,  and  hatch  in  about  a  week  after 
being  laid,  the  grubs  immediately  com- 
mencing to  feed  and  continuing  until  ma- 
ture, which  occurs  in  from  fourteen  to 
eighteen  days,  varying  somewhat  as  the 
weather  may  be  favorable  or  unfavorable. 
When  full  grown,  the  larvae  descend  to  the 
ground  and  hide  under  leaves  or  rubbish, 
or  burrow  into  the  soil,  where  they  remain 
for  about  ten  days,  then  come  forth  in  the 
perfect  or  winged  form.  Two  to  four 
broods  are  perfected  during  the  season, 
according  to  the  locality  and  length  of  the 
season,  the  last  brood  descending  into  the 
ground  in  the  perfect  or  beetle  state,  and 
remaining  in  a  dormant  condition  over 
winter, — reappearing  as  soon  as  the  ground 
has  become  sufficiently  warm  to  awaken 
them  from  their  long  slumbers.  The 
beetles  at  this  time  may  usually  be  seen 
crawling  about  very  rapidly,  looking  for 
the  first  shoots  of  the  potato  as  it  appears 
above  ground,  which  they  attack  as  though 
their  appetite  had  been  sharpened  by  a 
long  fast. 

METHOD    OF    DESTROYING. 

The  first  step  or  most  practical  method 


of  making  war  upon  this  insect  is  the  de- 
struction of  the  few  or  many  that  come 
out  of  the  ground  in  spring,  for  each 
female  killed  at  this  time  may  safely  be 
said  to  represent  five  to  ten  hundred  in  the 
succeeding  generation,  for  she  will,  if  not 
prevented,  lay  about  that  number  of  eggs. 
Some  persons,  however,  claim  that  it  is 
much  the  best  way  to  allow  the  beetles  to 
take  their  own  course,  and  then  destroy 
the  larvae  a  few  days  later,  when  they  have 
fairly  commenced  feeding  upon  the  leaves, 
by  applying  some  one  or  more  of  the  vari- 
ous poisons  recommended  for  this  purpose. 
That  either  the  beetles  or  the  grubs  must 
be  destroyed  in  order  to  save  the  crop,  is 
now  generally  admitted,  and  the  only  room 
for  a  difference  of  opinion  is  as  to  how  it 
should  be  done.  Scores  of  different  sub- 
stances have  been  tried  for  this  purpose, 
copperas,  lime,  mandrake  tea,  and  other 
common  insecticides,  but  none  have  proved 
so  effectual  and  economical  as  Paris  green 
and  other  arsenical  compounds.  That 
these  poisons  are  dangerous  to  have  about 
a  place,  is  admitted,  and  so  are  sharp 
knives,  reapers,  and  mowers,  still  it  is  not 
as  easy  to  do  without  them  as  to  be  a 
little  careful  in  using,  and  thereby  avoid 
accidents.  The  Paris  green  is  destructive 
to  the  Potato-beetle  in  both  its  perfect  and 
larval  states,  and  one  pound  of  the  poison, 
mixed  with  twenty  of  pulverized  plaster, 
or  of  any  common  kind  of  flour,  and 
dusted  over  the  leaves  while  wet  with  dew 
in  the  morning,  or  after  a  shower,  will 
quickly  cause  the  death  of  all  the  grubs 
or  perfect  insects  feeding  thereon. 

A  duster  should  be  used  for  applying 
the  poison,  and  one  made  of  tin,  with  a 
perforated  bottom,  and  attached  to  a  handle 
four  or  five  feet  long,  will  be  found  a  very 
convenient  implement  for  this  purpose. 
But  the  operator  should  be  careful  not 
to  allow  the  compound  to  blow  into  his  face, 
or  inhale  it  while  at  work,  it  being  only 
necessary  for  him  to  keep  in  mind  that  he 
is  handling  a  virulent  poison,  and  act  ac- 
cordingly. The  green  may  also  be  applied 
by  mixing  it  with  water,  but  as  it  will  not 
dissolve,  but  is  merely  suspended   in   the 
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liquid,  it  is  necessary  to  frequently  agitate 
the  mixture  in  order  to  prevent  the  poison 
settling  to  the  bottom,  as  well  as  to  insure 
its  uniform  distribution  over  the  leaves. 
But  water  is  a  heavy  material  to  handle, 
and  unless  one  has  the  conveniences  for 
applying  it,  the  dusting  process  will  be 
found  the  most  economical,  as  requiring 
the  least  labor. 

The  recently  introduced  London  purple, 
referred  to  in  our  February  number  (page 
41),  may  be  applied  in  the  same  way  as 
Paris  green,  and  will  prove  equally  effec- 
tive, besides  being  much  cheaper. — A.  S.  F. 


THE  NORTHERN  ARMY  WORM. 

There  has  been  a  very  marked  irruption 
of  this  insect  the  present  season  in  many 
parts  of  Maryland,  Delaware,  and  especially 
in  New  York  and  on  Long  Island,  where 
the  worms  seem  to  be  most  injurious  ;  so 
much  so  as  to  cause  the  leading  daily  jour- 
nals of  New  York  City  to  give  a  good  deal 
of  attention  to  it.  As  is  usual  in  such 
cases  a  great  deal  of  nonsense  is  published 
and  all  sorts  of  explanations  offered  of 
[Fig.  72.]  ^'"'^  cause  of  their  sud- 

den appearance.  Since 
our  discovery  and  de- 
scription of  the  eggs, 
and  of  tlie  method  of 
egg-laying  as  given  in 
the  8th  and  9th  Reports 
on  the  Insects  of  Mis- 
souri, and  in  the  Walker 
prize  essay  of  the  Bos- 
ton Society  of  Natural 
History  for  1877,  the 
natural  history  of  the 
_  .       ,,,       insect  may   said    to    be 

Full-grown  Ar.my  Worm  ■'  ^     >^^ 

(after  Riley).  fully  kuOWn. 

CHARACTERS. 

The  worm  when  full  grown  is  dingy 
black  in  color,  striped  as  in  our  illustration 
(Fig.  72)  with  a  broad  dusky  stripe  along 
the  back,  divided  along  the  middle  by  a 
more  or  less  distinct  and  irregular  pale 
line  and  bordered  beneath  by  a  narrow 
black  line  ;  then  a  narrow  white  line  ;  then 
a  yellowish  stripe  ;  then  a  narrow,  indis- 


tinct white  line  ;  then  another  dusky  stripe  ; 
again  a  narrow  white  line  ;  then  a  yellow 
stripe,  and,  finally,  again  a  faint  white  line  : 
the  underside  or  venter  is  obscure  green. 
[Fig.  73.]  The  chrysalis  (Fig.  73)  is 

mahogany-brown  in  color. 

The  moth  (Fig.  74)  is  of  a 

Chr>sau.  or  armv  ^^wn    color,    with    a  white 

Worm  spcck    near  the   centre    of 

the  front  wings  and  a  dusky,  oblique  line 

running  inwardly  from  their  tips. 

NATURAL    HISTORY. 

The  eggs  are  laid  in  the  spring  of  the  year 
so  far  as  we  now  know,  and  not  in  the  Fall 
as  was  formerly  supposed.  They  are  thrust, 
by  means  of  an  ovipositor  (Fig,  75,  i^)  admi- 
rably adapted  for  the  purpose,  in  between 
the  folded  sides  of  a  grass  blade  and  glued 
along  the  grooves  with  a  white,  glistening, 
and  adhesive  fluid,  which  not  only  fastens 
them  together  but  draws  the  two  sides  of 
the  grass  blade  close  around  them  so  as  to 
pretty  effectually  hide  them.  The  female 
performs  this  operation  at  night  and  is  ex- 

[Fig.    74.] 


Army  Worm  Moth  :—a,  male  moth  ;  i,  abdomen  of  fe- 
male— nat.  size  ;  c,  eye  ;  e/,  base  of  male  antenna  ;  e,  base  of 
female  antenna — enlarged  (after  Riley). 

tremely  active  at  the  time,  laying  her  eggs 
with  great  rapidity,  so  that  the  ovaries  are 
soon  emptied.  Each  individual  egg  (Fig. 
75,^,  A)  is  glistening  white  at  first,  but  be- 
comes dull  yellowish  toward  maturity.  The 
female  prefers  a  dry  blade  to  a  green  one, 
and  is  especially  prone  to  oviposit  in  places 
where  there  is  a  thick  matting  of  coarse, 
last  year's  grass. 

The  young  worm  hatches  in  about  ten 
days,  and  up  to  the  last  molt  has  all  the 
habits  of  an  ordinary  Cut- Worm,  the  colors 
being  much  paler  than  when  full  grown, 
and  the  worm  hiding  during  the  day  at  the 
base  of  the  grasses.     When  not  excessively 
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numerous  they  retain  this  their  normal 
Cut-Worm  habit,  and  only  when  they  be- 
come excessively  multiplied  do  they  ac- 
quire the  marching  and  migrating  habits. 

REMEDIES. 

Experience  has  established  the  fact 
that  burning  over  a  meadow,  or  prairie,  or 
field  of  stubble,  either  in  winter  or  spring, 
usually  prevents  the  worms  from  originat- 
ing in  such  meadow  or  field.  Such  burning 
destroys    the    previous   year's    stalks    and 

[Fig.   7.5.] 


Army  Worm  Moth  : — «,  end  of  abdomen  denuded  and 
showing  ovipositor  at  rest  ;  b^  same  with  ovipositor  fully  ex- 
tended ;  f,y,  retractile  subjoints  ;  A,  eggs — all  enlarged  ;  ^, 
eggs,  natural  size  (after  Riley). 

blades  and,  as  a  consequence  of  what  we 
have  already  stated,  the  nidi  which  the 
female  moth  prefers.  Burning  as  a  pre- 
ventive, however,  loses  much  of  its  prac- 
tical importance  unless  it  is  pursued  annu- 
ally, because  of  the  irregularity  in  the 
appearance  of  the  Worm  in  injurious  num- 
bers. Judicious  ditching,  /.  e.  a  ditch  with 
the  side  toward  the  field  to  be  protected 
perpendicular  or  sloping  under,  will  pro- 
tect a  field  from  invasion  from  some  other 
infested  region  when  the  worms  are  march- 
ing. When  they  are  collected  in  the  ditch 
they  may  be  destroyed  either  by  covering 
them  up  with  earth  that  is  pressed  upon 
them,  by  burning  straw  over  them  or  by 
pouring  a  little  coal  oil  in  the  ditch.  A 
single  plow  furrow,  six  or  eight  inches 
deep  and  kept  friable  by  dragging  brush 
in  it,  has  also  been  known  to  head  them 
off. 

From  experiments  which  we  have  made 


we  are  satisfied  that  where  fence-lumber 
can  be  easily  obtained  it  may  be  used  to 
advantage  as  a  substitute  for  the  ditch  or 
trench,  by  being  secured  on  edge  and  then 
smeared  with  kerosene  or  coal  tar,  the 
latter  being  more  particularly  useful  along 
the  upper  edge.  By  means  of  laths  and  a 
few  nails  the  boards  may  be  so  secured 
that  they  will  slightly  slope  away  from  the 
field  to  be  protected.  Such  a  barrier  will 
prove  effectual  where  the  worms  are  not 
too  persistent  or  numerous.  Where  they 
are  excessively  abundant  they  will  need  to 
be  watched  and  occasionally  dosed  with 
kerosene  to  prevent  their  piling  up  even 
with  the  top  of  the  board  and  thus  bridg- 
ing the  barrier.  The  lumber  is  not  injured 
for  other  purposes  subsequently. 

SUMMARY. 

We  conclude  with  the  following  summary 

of  the  natural  history  of  the  Worm  as  given 

in  the  9th  Mo.  report  above  referred  to  : 

"  The  insect  is  with  us  every  year.  In  ordinary 
seasons,  when  it  is  not  excessive!)^  numerous,  it 
is  seldom  noticed  :  ist,  because  the  moths  are 
low,  swift  flyers,  and  nocturnal  in  habit  ;  2nd, 
because  the  worms,  when  young,  have  protective 
coloring,  and,  when  mature,  hide  during  the  day 
at  the  Ijase  of  grasses.  In  years  of  great  abun- 
dance the  worms  are  generally  unnoticed  during 
early  life,  and  attract  attention  only  when,  from 
crowding  too  much  on  each  other,  or  from  having 
exhausted  the  food  supply  in  the  fields  in  which 
they  hatched,  they  are  forced,  from  necessity,  to 
migrate  to  fresh  pastures  in  great  bodies.  The 
earliest  attain  full  growth  and  commence  to  travel 
in  armies,  to  devastate  our  fields,  and  to  attract 
attention,  about  the  time  that  winter  wheat  is  in 
the  milk — this  period  being  two  months  later  in 
Maine  than  in  Southern  Missouri  ;  and  they  soon 
afterwards  descend  into  the  ground,  and  thus 
suddenly  disappear,  to  issue  again  two  or  three 
weeks  later  as  moths.  In  the  latitude  of  St. 
Louis  the  bulk  of  these  moths  lay  eggs,  from 
which  are  produced  a  second  generation  of  worms, 
which  become  moths  again  late  in  July  or  early 
in  August.  Exceptionall)'  a  third  generation  of 
worms  may  be  produced  from  these.  Further 
north  there  is  but  one  generation  annually.  The 
moths  hibernate,  and  oviposit  soon  after  vegeta- 
tion starts  in  spring.  The  chrysalides  may  also 
hibernate,  and  probabl}'  do  so  to  a  large  extent 
in  the  more  northern  States.  The  eggs  are  in- 
serted between  the  sheath  and  stalk,  or  secreted 
in  the  folds  of  a  blade  ;  and  mature  and  peren- 
nial grasses  are  preferred  for  this  purpose.  The 
worms  abound  in  wet  springs  preceded  by  one 
or  more  very  dry  years.  They  are  preyed  upon 
by  numerous  enemies,  which  so  effectually  check 
their  increase,  whenever  they  unusually  abound, 
that  the  second  brood,  when  it  occurs,  is  seldom 
noticed  ;  and  two  great  Army  Worm  years  have 
never  followed  each  other,  and  are  not  likely  to 
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THE  PERIODICAL  CICADA. 

SEVENTRF.NV  and  THIRTEEN-VEAR  liROODS. 

We  quote  the  following  from  our  First 
Report  on  the  Insects  of  Missouri  : 
Brood  XY .—Septemdecim—1%62,,  1880. 

In  the  year  1880,  and  at  intervals  of  17  years 
thereafter,  they  will,  in  all  probability,  appear 
from  Western  Pennsylvania  to  Scioto  River,  east, 
and  down  the  valley  of  the  Ohio  River,  as  far  as 
Lewis  County,  in  Virginia. 

This  brood  is  recorded  in  Ohio  as  far  back  as 
the  year  1812,  by  "A.  M.  B.,"  writing  to  the  Chi- 
cago Tribune,  under  date  of  June  22,  1868.  Har- 
ris also  records  its  appearance  in  Ohio  in  1S29, 
and  they  were  quite  numerous  in  Coles  County, 
in  the  centre  of  the  same  State,  in  1846.  or  during 
the  first  year  of  the  Mexican  war,  while  Dr.  Smith 
records  it  in  the  eastern  part  of  the  State,  extend- 
ing over  twelve  counties,  west,  to  the  Scioto  River, 
and  to  Sandusky,  on  Lake  Erie,  in  1829,  '46  and 
'63  ;  and  in  Lewis  County,  Virginia,  since  1795. 
As  before  stated,  this  brood  occurred  in  Ohio  in 
1846,  simultaneousl}^  with  the  tredecini  Brood  VII 
in  South  Illinois.     Dr.  Fitch,   in  his  account  of 


:w ;    b,   pupa   shell.j    c 
th  egg-slits — nat.  size 


The  Periodical  Cicada:  a,  pupa,  side 
mature  insect,  with  wings  expanded  ;  rf,  twig, 
e,  eggs— enlarged  (after  Riley). 

his  5th  brood,  also  records  its  appearance,  and 
states  that  it  reached  to  Louisiana.  But  just  as 
the  septcmdecim  Brood  VIII  was  confounded  with 
the  great  tredecim  Brood  XVIII  in  1855,  so  this 
septemdecim  Brood  XV  was  doubtless  also  con- 
founded with  it  in  1829,  for  they  both  occurred 
that  year.  Had  the  western  country  been  as 
thickly  settled  in  1829  as  it  was  in  1855,  the 
tredecim  Brood  XVIII  could  undoubtedly  have 
been  traced  in  Southern  Illinois  and  Missouri, 
etc.,  in  the  former  as  it  was  in  the  latter  year. 
This  belief  is  furthermore  greatly  strengthened 
from  our  having  no  other  record  of  the  appear- 
ance of  this  septemdecim  brood,  in  Louisiana,  than 
Prof.  Potter's  statement  that  they  appeared  there 
in  1829,  whereas  they  have  occurred  there  since 
1829,  at  intervals,  not  of  17,  but  of  13  years,  and 
were  there  the  present  year,  1868,  as  will  be  seen 


on  referring  to  Brood  XVIII.  The  dividing  line 
of  these  two  broods  (XV  and  XVIII)  is  probably 
the  same  as  with  broods  VIII  and  XVIII. 

The  papers  have  generally  noticed  the 
appearance  of  these  insects  in  the  parts  of 
Ohio  indicated,  and  also  in  Western  Penn- 
sylvania. Among  the  different  items  that 
have  come  to  our  notice,  we  quote  the  two 
following  as  samples  : 

Among  the  other  events  that  thickly  crowd 
this  eventful  summer  is  the  advent  of  the  seven- 
teen-year locust.  It  reappears  in  the  southern 
counties  of  Ohio,  and  in  consideration  of  the 
locality  its  coming  must  have  some  political  sig- 
nificance. In  1812  the  great  W  on  its  wings  stood 
for  "war,"  and  in  1863  it  stood  for  "war"  again. 
What  it  signified  in  the  intervening  )'ears  when 
there  was  no  war  cloud  on  the  horizon,  I  do  not 
know.  With  a  judicious  variation  of  this  initial 
letter  the  locust  might,  especially  on  Presidential 
)rears,  become  a  new  force  in  politics.  But  it  is 
again  the  same  great  W. — Washington  (D.  C.) 
Republic. 

The  seventeen-3'ear  locust  is  filling  the 
hills  and  rich  bottom-lands  of  Western 
Pennsylvania  and  Virginia  with  its  dron- 
ing thunder,  which  is  almost  deafening  at 
noon  on  a  sunnj-  da}'.  The  farmers  have 
plenty  of  reasonable  theories  to  account 
for  its  mysterious  appearance  and  long  ab- 
sence. It  has,  they  say,  to  make  a  jour- 
ney to  China  and  back,  which  takes  eight 
years  each  way  ;  or,  it  is  a  part  of  the 
Egyptian  host,  lost  in  the  Red  Sea,  which 
still  live  in  some  nether  world  but  are  al- 
lowed every  seventeen  years  to  revisit  these 
glimpses  of  the  moon,  and  cry  on  Phar-a- 
oh  !  Pharaoh  !  to  arouse  the  remorse  of 
their  buried  leader  ;  or,  it  comes  to  fore- 
tell war,  as  may  be  seen  by  the  most  in- 
jy  credulous  in  the  W  on  its  wing.  But 
^/  the  sole  outcome  of  all  these  impending 
disasters  will  be  a  downfall  of  dead  limbs 
in  August.  This  locust  eats  neither  fruit 
nor  vegetable,  so  far  as  can  be  discovered  ; 
it  simpl}'  riddles  the  green  new  wood  of 
the  tapering  limbs  of  trees  to  deposit  its 
eggs.  If  these  branches  are  burned  and 
the  ground  plowed  up,  our  visitor  will  be 
longer  in  making  his  journey  from  China 
or  the  Red  Sea.— N.  Y.  Weekly  Tribinie, 
June  7,  1880. 

Mr.  William  H.  Edwards,  of  Coalburgh, 
writes  that  it  has  appeared  in  his  section  of 
West  Virginia.  We  will  not  now  recapitu- 
late the  many  interesting  facts  connected 
with  this  insect  which  have  been  recorded 
by  ourselves  and  others,  but  we  ask  our 
readers  to  help  us  to  perfect  our  knowledge 
of  the  extent  and  geographical  range  of 
this  brood,  by  sending  us  any  facts  that 
have  come  to  their  knowledge  as  to  the 
particular  locations  in  which  it  has  this 
year  appeared. 
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We  further  quote  from  our  chronology 
of  this  insect  as  follows  : 

Brood  XVI.— 7Vffl^,f<rm— 1867,  1880. 

In  the  j^ear  1880,  being  the  same  as  the  preced- 
ing, they  will,  in  all  probability,  appear  in  the 
north  part  of  Cherokee  County,  Georgia,  having 
appeared  there,  according  to  Dr.  Smith,  in  1828, 
'4T,  '54,  and,  according  to  Dr.  Morris,  in  1S67. 
This  brood  occurred  in  1867  simultaneously  with 
the  northern  "septcnuiccini  Brood  XXI. 

We  have  not  yet  observed  any  notice  of 
the  reappearance  of  this  brood  in  the  part 
of  Georgia  mentioned,  and  shall  be  glad  to 
get  corroboration  of  the  accuracy  of  Dr. 
Smith's  and  Dr.  Morris's  observations. 


BORER  PREVENTIVE. 


"One  pint  of  crude  carbolic  acid,  costing  25 
cents,  is  sufficient  for  twenty  gallons  of  soft  soap, 
with  as  much  hot  water  to  thin  it  ;  then  stir  in  the 
pint  of  carbolic  acid  and  let  stand  over  night  or 
longer  to  combine.  Now  add  twelve  gallons 
rain  water  and  stir  well  ;  then  apply  to  the  base 
of  the  tree  with  a  short  broom  or  old  paint  brush, 
taking  pains  to  wet  the  inside  of  all  crevices. 
This  will  prevent  both  peach  and  apple  borers. 
It  should  be  applied  in  the  latter  end  of  June  in 
this  climate,  when  the  moth  and  beetles  usually 
appear. " — Fariiie?-s'  Advocate. 

The  above  described  composition  might 
prevent  the  female  beetle  of  the  Round- 
headed  Apple-tree  borer  {Saperda  Candida 
Fabr.)  or  the  moth  of  the  Peach-tree  borer 
{^geria  exitiosd)  from  depositing  her  eggs 
on  the  bark  while  coated  with  it  ;  but  to 
be  at  all  effective  the  application  would 
have  to  be  frequently  renewed,  especially 
if  used  to  keep  out  the  Peach-tree  borer, 
as  the  moths  of  this  pest  are  about  nearly 
the  entire  summer. 

To  prevent  the  attacks  of  the  Flat- 
headed  Apple-tree  borer  {Chrysobathris 
femorata)  the  larger  branches  as  well  as 
entire  stems  of  the  trees  must  be  coated 
and  kept  in  that  condition  throughout  the 
growing  season,  as  this  insect  works  princi- 
pally among  the  branches  of  the  trees,  and 
is  usually  more  abundant  late  in  summer 
than  early  in  spring.  We  have  no  doubt 
of  the  value  of  the  above  composition  for 
the  purpose,  but  a  single  application  in  a 
season  would  scarcely  be  sufficient  to  keep 
out  any  of  the  species  of  borers  named. — 
A.  S.  F. 


FOOD-HABITS  OF  GROUND-BEETLES. 

BV    F.  M.  WEBSTER,  WATERTOWN,    ILL. 

My  researches  with  respect  to  the  food- 
habits  of  some  of  our  common  species  of 
Coleoptera,  are  proving  more  interesting 
than  I  had  reason  to  expect,  thanks  to 
Prof.  Forbes  of  the  State  Lab.  of  Nat.  Hist. 

For  years  I  have  been  a  close  observer 
of  the  ways  of  insects,  and  have  often  no- 
ticed them  eating  substances  not  at  all  in 
accordance  with  the  ritual  which  entomolo- 
gists have  prepared  ;  but  having  little  rep- 
utation as  a  naturalist,  felt  somewhat  timid 
about  publishing  these  observations  with- 
out more  proof  than  my  own  investigations. 
The  discovery  by  Prof.  Forbes  that  he 
could  detect  vegetable  food  in  the  stomach 
of  insects,  has  given  me  the  long-sought 
opportunity. 

So  far  this  season  we  have  found  two  of 
our  so-called  strictly  carnivorous  beetles 
to  use  a  mixed  diet,  viz.,  Harpahis  hcr- 
bivagus  Say — the  third  of  this  genus  which 
I  find  to  be  partially  phytophagous — and 
Megilla  7naculata  DeG.,  found  devouring 
the  pollen  of  the  Dandelion  {T.  dens-leonis 
Lers).  The  Professor  finds  the  stomach  of 
this  species  "  literally  packed  with  pollen." 

It  seems  to  me  it  would  be  a  good  plan 
to  call  the  attention  of  entomologists  to  the 
food  of  our  common  insects,  as  we  seem  to 
be  reaching  a  stage  where  we  must  know 
for  a  certainty  whether  or  not  they  might 
become  injurious  in  case  of  an  over-pro- 
duction caused,  perhaps,  by  an  over  desire 
on  the  part  of  men  to  protect  them. 

In  short,  I  can  not  see  how  we  are  to 
estimate  the  value  of  our  insectivorous 
birds  and  animals  without  knowing  pre- 
cisely the  value  of  the  insects  which  they 
destroy.    Which  is  far  from  being  the  case. 


Use  of  Guano  for  Grape  Phyllox- 
era.— At  a  recent  meeting  of  the  Paris 
Academy  of  Sciences  Dr.  Hamm  advised 
the  application  of  sulphide  of  carbon  with 
infusorial  earth  or  guano  as  an  absorbent, 
believing  that  more  of  the  sulphide  can 
thus  be  applied  without  injury  to  the  roots, 
and  that  evaporation  will  thereby  be  less- 
ened. 
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NOTES  ON  THE  EGGS  AND  LARVAE  OP  AN 
UNKNOWN  DRAGON-FLY. 


\V.  R.  GERARD, 


In  the  month  of  July,  1878,  while  row- 
ing on  a  small  lake  at  Willowsmoe,  on  the 
Southern  Catskills,  my  attention  was  at- 
tracted by  a  number  of  long  gelatinous 
egg-masses  of  some  animal  unknown  to 
me,  and  which  were  attached,  in  bunches 
of  from  30  to  40,  by  one  of  their  extremi- 

[Fig.  77.] 


^Mk^ 


5mall  portion  of  Egg-mass  of  Dragon-Fly,  probably  Diplax 
(after  Gerardj. 

ties,  to  the  stems  of  Potamogeto?i,  and 
floating  horizontally  near  the  surface  of 
the  water.  Each  string  (Fig.  77)  was 
cylindrical  ;  about  one-eighth  of  an  inch 
in  diameter  ;  12  to  15  inches  long;  opal- 
escent by  reflected  and  transparent  by 
transmitted  light ;  and,  being  continuous 
throughout  its  whole  length,  was  appar- 
ently the  product  of  a  single  individual. 
There  was  such  a  difference  in  the  state 
of  development,  however,  of  the  eggs 
taken  from  the  same  or  different  parts  of 
the  string  as  to  make  a  subsequent  chro- 
nological study  impossible.  The  yelks, 
broadly  elliptical  in  outline,  and  pale  yel- 
low in  color,  were 
each  inclosed  in  a 
hyaline  ovoid 
membrane,  which 
was  apiculate  at 
its  broad  extrem- 
ity (Fig.  78).  The 
eggs  were  placed 
at  such  an  angle 
in  the  mass  as  to 
cause  their  broad 
ends  to  point  out- 
wards and  towards  the  free  end  of  the 
string.  As  nearly  as  I  could  count,  there 
were  about  500  eggs  to  the  inch.  Being 
ignorant  of  what  I  had  to  deal  with,  I 
assumed,  from  analogy  merely,  that  these 
egg-masses  were  the  product  of  some  ba- 
trachian  allied  to  the  toad.  On  visiting 
the  locality  very  early  the  next  morning 


Dragon-fly  eggs,  enlarged  (af- 
ter Gerard.) 


after  the  discovery,  I  was  surprised  to  find 
that  the  strings  had  all  disappeared  from 
sight ;  but  later  in  the  day,  when  the  sun 
was  high,  and  the  water  warm,  I  found 
them  again,  floating  as  before.  It  seems 
that  at  night  the  strings  sink  and  hang 
vertically  alongside  of  the  plant  to  which 
they  are  attached,  and  are  thus  hidden. 
I  could  not  ascertain  the  cause  of  this 
phenomenon,  although  I  observed  it  fre- 
quently thereafter  ;  but  it  is  certainly  a 
wise  provision  of  Nature  to  ensure  of  the 
eggs  in  the  whole  extent  of  the  string  re- 
ceiving the  full  rays  of  the  sun.  I  brought 
one  or  two  of  the  strings  home  with  me, 

[Fig.  79.] 


Dragon-fly  larva  :  ,  a,  just  before  escaping  from  gela- 
tinous surrounding  ;  b,  just  after  escaping,  all  legs  but  one  de- 
tached (after  Gerard). 

intending  to  study  the  development  of  the 
as  yet  unknown  animal,  ab  ovo,  and  for 
this  purpose  put  them  in  a  large  tumbler 
of  water  in  my  window,  where  they  re- 
ceived the  rays  of  the  sun.  Owing  to  the 
fact,  as  above  stated,  that  the  eggs  were 
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found  to  be  in  very  different  states  of  de- 
velopment, I  could  not  ascertain  each  suc- 
cessive stage  accurately  ;  but  I  have  made 
drawings  of  many  of  the  different  states, 
which  I  may  at  some  future  time  use  if  I 
can  succeed  in  determining  the  species. 

Through  the  vigorous  efforts  of  the 
larva,  when  ready  to  hatch,  the  membran- 
ous covering  of  the  yelk  ruptures  longitu- 
dinally, its  edges  curling  inward,  and  the 
insect  emerges  limp  and  apparently  life- 
less, and  lies  for  some  time  nearly  motion- 
less (in  the  state  shown  in  Fig.  79,  a)  in  the 
surrounding  gelatine.  Gaining  strength, 
however,  it  makes  its  way  out  of  the  mass 
and  begins  to  swim  actively  about  (Fig. 
79.  b). 

This  whole  development  closely  resem- 
bles that  of  a  species  of  Diplax  as  studied 


[Fig.   80 


Head-parts  of  Diplax  (?)  Larva:  a,  base  or  pedicel  of  la- 
bium ;  b,  mandible  ;  c,  d^  labial  palpi ;  y",  same  as  ir ;  e^  ligula  ?  ; 
g\  second  maxillae  or  labium  (after  Gerard). 

by  Prof.  Packard,  and  figured  and  de- 
scribed in  his  "  Guide  to  the  Study  of 
Insects  "  ;  and  it  is  quite  likely  that  the 
eggs  and  larva  which  I  have  described  be- 
long to  some  species  of  that,  or  some  closely 
allied  genus.  I  am  led  to  this  conclusion 
from  the  structure  of  the  mouth-parts,  and 
the  presence  of  the  formidable  mask  (Fig. 
80,  a),  which  is  peculiar  to  the  young 
of  the  Dragon-fly.  My  efforts  to  rear  the 
larvae  were  unsuccessful,  and  I  succeeded 
in  keeping  them  alive  for  about  a  week 
only,  probably  from  my  ignorance  of  their 
habits  and  of  the  food  necessary  to  them. 


Fertilizers  of  Alpine  Flowers. — 
Mr.  Hermann  Miiller  of  Lippstadt,  Ger- 
many, stated  some  years  ago  in  Nature, 
that  the  Lepidoptera  are  far  more  frequent 
visitors  and  fertilizers  of  flowers  in  the 
Alps  than  in  the  lower  land,  and  that  from 


this  cause  in  the  former  locality  more 
flowers  are  adapted  to  cross-fertilization  by 
Lepidoptera  than  in  the  latter.  In  the 
same  periodical  (No.  534,  Jan.  22,  1880, 
p.  275)  he  gives  now,  as  corroborating  his 
statement  and  as  a  preliminary  result  of 
observations  continued  through  six  sum- 
mers, a  table  showing  the  number  of  visits 
of  insects  to  flowers,  observed  by  himself 
and  arranged  according  to  the  different 
species  of  insects  and  different  species  of 
plants,  in  the  Alps,  compared  with  such 
visits  in  the  lower  land.  A  second  table 
which  we  reproduce  herewith  shows  the 
proportion  of  insects  in  different  orders 
and  at  different  altitudes,  out  of  1000 
different  visits  of  insects  to  flowers  (differ- 
ing either  by  the  species  of  flower  or  by  the 
species  of  insect): 


Coleoptera, 
Diptera, 
Hymenoptera, 
Lepidoptera, 
Other  Insects, 


89.66 
305.49 
525.71 


8.  In  the  Alps 
generally. 


841.95 

371.50 

2.62 


3.  Above 

the    boundary 

of  trees. 


428.31 
2.16 


The  great  preponderance  of  such  visits 
of  the  Lepidoptera  in  the  Alps,  and  es- 
pecially above  the  timber  line,  is  quite 
striking. 

Economic  Entomology  in  the  pub- 
lic SCHOOLS. — The  only  way  to  bring  this 
practical  science  to  agricultural  minds 
generally,  to  the  class  with  whom  it  is  of 
greatest  importance,  is,  to  require  that 
it  be  taught  in  all  the  public  schools. 
It  is  a  kind  of  knowledge  which  the  young 
country  student  grasps  easily  and  success- 
fully when  deprived  of  its  unessential  tech- 
nicalities. Of  such  practical  consequence 
is  it  that  it  had  better  be  taught  even  at 
the  expense  of  almost  any  other  study  of 
the  usual  courses,  and  some  attention  to  it 
would  be  a  great  relief  from  unnecessary 
problems  in  abstractions  which  are  often 
inflicted  to  a  useless  extent  in  early 
training. 

It  is  a  sad  consequence  of  the  failure  to 
teach  natural  science  in  the  public  schools 
that  our  cultivators  do  not  recognize  their 
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own  interest  and  duty  with  reference  to 
insects,  and  need  to  be  forced  by  law  to  a 
sense  of  its  importance.  Words  persuade, 
but  examples  convince.  Let  every  intelli- 
gent farmer  help  demonstrate  it  for  the 
good  of  himself  and  others. — W.  S.  B. 


Carnivorous  habits  of  Caddis- 
worms. — Mr.  G.  C.  Goody  records  the 
observation,  in  a  recent  number  of  Science 
Gossip,  that  Phryganeid  larvK  occasionally 
feed  on  fish  eggs  and  upon  a  spider, 
while  he  has  fed  several  upon  beef  and 
mutton.  The  food  of  these  insects  is 
normally  vegetarian,  and  the  facts  men- 
tioned by  Mr.  Goody  find  correspondence 
in  many  other  species  normally  plant-feed- 
ing, but  which,  when  opportunity  offers  or 
necessity  obliges,  become  carnivorous  or 
even  cannibalistic. 


It  appears  from  the  last  official  report 
that  at  the  end  of  the  last  year,  in  forty- 
three  departments  in  France  affected  by 
the  Phylloxera,  1,773,154  acres  of  vines 
were  quite  destroyed,  and  317,760  partially 
injured.  The  east,  west,  south  and  center 
are  ravaged,  and  the  north  is  menaced. 
The  disease  has  reached  Cote  d'Or,  and 
will  soon  be  in  Champagne  and  Lorraine. 
If  no  remedy  is  discovered,  it  is  calculated 
that  in  sixteen  years  France  will  have  no 
vines  left.  It  is  among  the  probabilities  that 
America  will  ere  long  be  the  wine  producing 
country  of  the  world. — Farmers  Review. 


Mr.  Seth  Green  says  that  one  morning 
when  he  was  watching  a  spider's  nest,  a 
mud-wasp  alighted  within  an  inch  or  two 
of  the  nest,  on  the  side  opposite  the  open- 
ing. Creeping  noiselessly  around  toward 
the  entrance  to  the  nest,  the  wasp  stopped 
a  little  short  of  it,  and,  for  a  moment,  re- 
mained perfectly  quiet.  Then  reaching 
out  one  of  her  antennae,  she  wriggLed  it 
before  the  opening,  and  withdrew  it.  This 
overture  had  the  desired  effect ;  for  the 
boss  of  the  nest,  as  large  a  spider  as  one 
generally  sees,  came  out  to  see  what  was 
wrong,  and  set  it  to  rights.  No  sooner 
had  the  spider  emerged  to  that  point  at 
v/hich  he  was  at   the  worst  disadvantage, 


than  the  wasp,  with  a  quick  movement, 
thrust  her  sting  into  the  body  of  her  foe, 
killing  him  easily  and  almost  instantly. 
The  experiment  was  repeated,  on  the  part 
of  the  wasp;  and  when  there  was  no  re- 
sponse from  the  inside,  she  became  satis- 
fied, probably,  that  she  held  the  fort.  At 
all  events,  she  proceeded  to  enter  the  nest 
and  slaughter  the  young  spiders,  which 
were  afterwards  lugged  off  one  at  a  time. 

— Gra  ijge  Bulletin . 

♦-— * ■ 

Development  of  the  Eyes  and  Lumi- 
nosity IN  the  Fire-flies. — Mr.  H.  S. 
Gorham  of  Shipley,  England,  has  called 
attention  to  the  development  of  the  eyes, 
especially  in  the  males,  in  direct  proportion 
to  the  luminosity  of  the  species,  and  to 
that  of  the  female  when  that  sex  has  the 
greatest  luminosity.  The  plumosity  or 
flabellation  of  the  antennae  is  on  the  con- 
trary in  the  inverse  proportion,  that  is  to 
say,  these  genera  in  which  the  antennas  are 
plumose  in  the  male,  usually  have  small 
eyes.  Where  the  eyes  are  large  in  both 
sexes,  both  sexes  are  luminous  and  the 
male  perhaps  most  so,  and  both  are  fur- 
nished with  wings.  Where  the  female  is 
especially  the  luminous  sex,  she  is  fre- 
quently unable  to  fly,  and  it  is  here  that  the 
eyes  in  the  males  attain  the  largest  devel- 
opment. 

•*~^*- 

Grape  Phylloxera  not  at  the  Cape. 
— It  would  seem  that  the  panic  among 
some  of  the  Cape  Colony  wine  growers  in 
regard  to  the  work  of  Phylloxera  on  their 
vines  was  premature  and  unwarranted,  as 
an  examination  of  the  roots  of  the  un- 
healthy vines  by  Mr.  R.  A.  McLachlan 
and  Mr.  Roland  Trimen  of  Cape  Town 
showed  that  all  the  characteristic  signs  of 
Phylloxera-work  were  wanting.  The  im- 
portance in  such  cases  of  an  examination 
by  competent  entomologists  can  not  be  too 
strongly  urged,  because  vines  are  well 
known  to  suffer  and  die  from  other  causes, 
which  are  too  apt  to  be  mistaken  for  Phyl- 
loxera-work by  those  unfamiliar  therewith. 


The  fruit  growers  of  California  want  a 
law   that  will   oblige  bee-keepers   to  keep 
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their  bees  at  a  prescribed   distance  from 
orchards  and  vineyards. 

We  note,  from  the  Pacific  Rural  Press, 
that  the  following  bill  has  been  introduced 
in  the  Assembly  by  Mr.  Adams  of  Sonoma, 
providing  for  the  extermination  of  insects 
in  orchards  and  vineyards  : 

The  Board  of  Supervisors  in  the  several  coun- 
ties of  this  State  are  hereby  authorized  and  re- 
quired, when  application  is  made  in  writing  by 
five  legal  voters  of  any  voting  precinct  in  the 
county,  to  appoint  a  commission  of  such  number 
as  they  shall  deem  necessary,  to  inspect  fruit  trees 
and  vines  within  the  district  for  which  they  shall 
have  been  appointed,  and  in  case  disease  of  any 
kind  be  found  among  said  trees  or  vines,  or  any- 
thing detrimental  to  the  growth  and  prosperity  of 
such  trees  or  vines,  said  commission  may  order 
such  action  taken  for  the  removal  of  such  vines, 
or  otherwise,  as  they  may  deem  necessary  for  the 
public  good;  provided,  that  such  commission 
shall  serve  without  compensation,  and  the  labor 
necessary  to  comply  with  their  recommendations 
shall  be  at  the  expense  of  the  owner  of  the 
property. 

The  last  provisions  will  certainly  render 
the  law  nugatory. 

We  are  gratified  to  be  able  to  state  that 
Congress  appropriated  $25,000  for  com- 
pleting the  work  of  the  U.  S.  Entomologi- 
cal Commission,  under  the  Interior  De- 
partment. For  the  first  time  since  the 
creation  of  the  Commission  the  .full  appro- 
priation asked  for  in  the  estimates  has 
been  made,  and  we  doubtless  owe  this  suc- 
cess in  some  measure  to  the  persistent 
opposition  of  General  W.  G.  LeDuc,  Com- 
missioner of  Agriculture,  and  Prof.  J.  Henry 
Comstock,  the  Entomologist  of  said  De- 
partment. We  find  no  fault  with  General 
LeDuc  for  his  attempt  to  divert  the  appro- 
priation to  his  Department,  though  we  have 
no  sympathy  with  the  methods  he  em- 
ployed in  his  endeavors.  Of  Mr.  J.  Henry 
Comstock's  conduct  in  this  connection  we 
may  have  further  occasion  to  speak.  The 
course  of  these  gentlemen  is  sufificiently 
condemned  in  the  fact  that  they  have 
been  frustrated  in  their  efforts. 


Our  Book  Notices  and  acknowledgments 
are  this  month  crowded  out. 


Errata. — Page  156,  col.  2,  line  4,  insert 
a  comma  after  "  genus." 


Extracts  from  Correspondence, 


Pronuba  vs.  Prodoxus. — I  have  been  much 
interested  in  your  remarks  in  the  last  number 
about  Pronnba,  etc.  I  described  Hyponotneuta 
l^-pziiictella  from  8  captured  specimens  received 
from  Mr.  Belfrage,  in  which  I  found  no  variation. 
The  larva  and  its  habits  being  unknown  I  referred 
it  to  Hyponomeuta,  as  I  detected  no  points  of  dif- 
ference from  that  genus  which  I  deemed  of  gen- 
eric value.  Under  the  same  circumstances  I 
should  still  refer  it  to  Hyponotneuta,  but  the  larva 
and  habit  described  by  yoxx  make  such  a  reference 
clearly  improper.  If,  therefore,  your  Prodoxus  de- 
cipiens  is  identical  with  my  H.  '-i-puncteHa,  as  you 
state — and  which  I  have  not  now  the  means  of  de- 
termining for  myself — you  are  very  certainly  right 
in  defining  for  it  the  new  genus  Prodoxus.  As 
to  the  specific  name  decipiens  (if  it  is  the  same 
species  as  '-,-punctelld),  it  is  (since  you  find  the 
species  so  variable)  certainly  more  appropriate 
than  <^-puncteUa,  since  it  seems  not  only  to  have, 
one  way  or  another  deceived  me,  but  you  also, 
as  well  as  Mr.  Boll  and  Dr.  Hagen.  If,  therefore, 
the  species  are  the  same,  it  should  be  called  Pro- 
doxus decipiens,  unless  the  specific  nzme pa7-adox- 
ica,  suggested  for  it  by  me  in  the  paper  in 
the  Cincinnati  Journal,  takes  priority  over 
decipiens. 

Approaching  so  nearly  as  your  P.  decipiens 
does  to  Pronuba  yuccasella,  according  to  your 
account,  I  have  no  doubt  that  my  Colorado  spe- 
cimens found  in  Yucca  flowers  and  in  company 
of  P.  yuccasella,  were  that  species  ;  and  the  larva 
and  its  habits  being  then  unknown,  it  was  more 
natural  and  reasonable  for  me  to  suppose  that 
yuccasella  was  sometimes  spotted,  than  that  I  had 
before  me  another  species  so  closely  allied  to  it 
in  structure,  ornamentation,  and  habitat ;  and 
therefore  I  probably  did  not  examine  the  speci- 
mens carefully  enough  to  detect  the  difference. 
At  any  rate,  your  discovery  shows  that  I  was 
right  in  arguing,  in  the  Cincinnati  paper,  from 
the  habits,  habitat,  etc.,  of  the  specimens,  that  if 
it  was  not  Pronuba  it  could  not  be  Hyponomeuta. 
As  you  suggest  (?w  lit.),  we  botli  are  right 
and  both  are  wrong.  I  must  diflTer  from 
you,  however,  as  to  Pronuba  and  Prodoxus 
belonging  to  the  Tineidce.  I  consider  them  as 
connecting  the  Tineidce  and  HyponomeutidcE,  to 
which  latter  family  I  believe  Prof.  Zeller  refers 
Pronuba. — V.  T.  Chambers,  Covington,  Ky. 

[We  entirely  agree  with  all  that  Mr.  Chambers 
says,  even  to  the  statement  that  Prodoxus  and 
Pronuba  connect  the  Tineida  and  Hyponomeutidce. 
But  such  osculant  forms  are  always  turning  up, 
and  unless  the  characters  are  sufficiently  striking 
and  unique  to  warrant  the  formation  of  a  new 
Family,  it  is  always  best  to  place  the  species  in 
that  family  with  which  they  have  greatest  affinity 
and  most  resemblances.  As  to  the  specific  name 
decipiens,  the  future  catalogue-maker  or  list-maker 
if  he  be  a  stickler  for  priority,  will  be  warranted 
in  retaining  the  name  of  ^-piinctella  Cham.,  how- 
ever misleading  it  may  be,  and  considering  deci- 
piens  a  good  variety  name  for  the  immaculate 
form.  The  further  facts  we  add  in  this  number 
will  show  that  the  deceptive  points  of  general 
resemblance  which  Prodoxus  bears  to  Pronuba, 
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are  all  the  more  remarkable  considering  the  many 
more  important  structural  differences  that  exist 
between  them. — Ed.] 

Experience  with  the  Imported  Cabbage 
Worm. — I  would  like  to  make  observations  on 
the  Cabbage  Worm  this  year,  and  wish  to  get 
all  the  light  I  can  that  will  help  me  in  my 
study.  I  grow  from  3,000  to  5,000  early 
cabbage  and  from  17,000  to  25,000  late  cabbage, 
each  year.  During  1878  I  had  one  flat  of  two 
acres  of  extra  fine  cabbage  on  a  clover  and  timo- 
thy sod.  Most  of  it  was  manured  with  stable- 
manure  one  year,  the  next  year  with  a  coat  of 
(heav}')  ashes,  and  the  following  winter  a  heavy 
coat  of  Tankage  from  the  slaughter  and  packing 
house  (heads,  feet,  etc.,  steamed).  In  the  spring 
the  sod  was  plowed  and  planted  to  cabbage. 

The  result  was  an  immense  crop.  The  butter- 
flies were  very  numerous  the  whole  season,  and 
fears  were  expressed  that  I  should  have  no  cab- 
bages, on  account  of  the  worms.  The  crop, 
however,  received  very  slight  damage  from  the 
worms,  except  on  the  outsides  of  the  patch  to  the 
sixth  or  tenth  row  in.  When  selling  in  the  Fall, 
a  customer  called  my  attention  to  the  chrysalis 
on  the  cabbage,  which,  upon  being  opened, 
showed  something  that  looked  like  maggots,  so 
that  I  think  there  is  a  parasite  at  work. 

We  have  observed  that  large  patches  receive 
much  less  injury  than  small  ones.  It  is  very 
rarely  that  cabbage  is  raised  with  any  success  in 
small  patches. 

I  stated,  at  the  Indiana  State  Horticultural 
Meeting,  that  if  we  manure  heavily,  cultivate 
thoroughly,  and  grow  in  large  patches,  we  can 
raise  cabbage. 

Gov.  Furnas  remarked  that  we  ought  to  keep 
them  off"  the  outsides  of  the  patches  also.  This 
is  the  point  on  which  I  am  anxious  to  be  in 
formed  ;  hence  would  like  to  aid  you  and  the 
other  noble  investigators  to  find  out  how  it  is  to 
be  done. 

From  what  I  can  learn,  the  hot-water  process 
(lime,  pepper,  coal-oil,)  have  proven  a  failure,  at 
least  partially  so  ;  and  to  catch  the  worms  or  but- 
terfly is  a  big  job. 

In  our  city  an  Irishman  raised  a  splendid  crop 
of  cabbage  by  sprinkling  the  plants  with  a  decoc- 
tion of  May-apple-root.  If  this  last  remedy  is 
successful,  it  is  one  that  can  be  easily  obtained, 
at  least  in  the  West. — H.  C.  Marsh,  Muncie,  Ind. 

Seventeen-year  Cicada  in   Pennsylvania.— 

The  "seventeen-year  locust"  has  made  its  ap- 
pearance here  again  this  year,  and  as  I  learn  that 
you  have  given  much  attention  to  the  natural 
history,  etc.,  of  this  species  of  the  Cicada,  you 
will  place  me  under  many  obligations  b}'  giving 
me  a  reference  to  your  own  publications,  and 
such  other  information  as  is  attainable  on  this 
interesting  subject. — F.  C.  Robinson,  M.  D., 
Uniontown,  Pa. 


[Our  most  extended  article  on  this  insect  ap- 
peared in  the  first  Report  (1868)  on  the  Insects  of 
Missouri.  It  is  hard  to  obtain,  but  it  is  adver- 
tised by  Mr.  E.  P.  Austin,  46  E.  Newton  St., 
Boston,  Mass.] 

Notes  on  Gall-making  Pemphiginae  from 
France. — I  follow  closely  my  Poplar  gall-lice. 
Their  eggs  hatched  about  10  days  ago.  I  put 
the  young  ones  on  little  trees  planted  at  my  door, 
to  follow  them  daily.  They  have  already  formed 
their  little  galls.  I  had,  also,  good  success  in 
breeding  Schizonetira  corni,  and  I  am  nearly  sure, 
as  I  know  the  food-plant  (grass  roots)  of  the 
'' geiiimous"  phase,  to  follow  this  year  the  whole 
cycle  of  this  species.  The  only  form  I  do  not 
yet  know  is  the  "emigrant,"  and  as  I  have  al- 
ready the  stem-mother  producing  her  young  ones, 

1  hope  in  about  a  fortnight  or  so  to  get  the  winged 
females.  The  species,  according  to  its  stage  of 
life,  has  been  described  under  three,  and  per- 
haps four  names  : 

2  Im'i^'rTnt ''^'^'    [  =^  "'^'''"  ""''''  ^"'^'^  ^^^'°''-  '"^-  ^/^'")- 

3.  Qj^mmom^  A  my  da  fuscicornis  Y^o(^\  Pemphigus    bo- 

4.  V^x^\i&xa.  =  Schizoneura  vagans  S  yeri  Passerini. 

5.  Sexuated  =  Schizoneura  corni  Kaltenbach  (who  described 

them  as  the  autumnal  young,  without   knowing   their 
real  nature). 

— J.  Lichtenstein,  Montpellier,  France,  April    3, 

1880. 

Eggs  of  Corydalus  cornutus. — Hearing  some 
doubt  expressed  as  to  the  correctness  of  your 
conclusions  as  to  the  eggs  and  early  development 
of  Coi-ydalits  as  set  forth  in  your  paper  before  the 
Am.  Ass.  for  Adv.  of  Science,  I  think  you  will 
be  glad  to  know  that  I  have  observed  the  same 
on  specimens  I  collected  and  developed  for  a 
short  time  here  last  summer,  corroborating  your 
work,  except  that  here  the  egg-masses  are  de- 
posited on  the  vertical  sun-exposed  faces  of  rocks 
over  the  water  instead  of  on  leaves.  The  hatch- 
ing-dates here  were  during  the  last  half  of 
August. — W,  S.  Barnard,  Ithaca,  N.  Y. 

[Those  who  have  read  the  abstract  of  our  second 
paper  on  this  subject,  read  at  the  St.  Louis  (1878) 
Meeting  of  the  Association,  will  not  longer  ques- 
tion the  accuracy  of  our  conclusions.] 

Pyrethrum  for  Grain  Weevils.— Adjacent  to 
my  office  is  a  warehouse  filled  with  wheat.  This 
spring  the  Grain  Weevils  therein  commenced  to 
migrate,  and  infested  my  premises.  We,  there- 
fore, sprinkled  some  Buhach  or  Insect-powder 
over  the  grain,  and  swept  the  weevils  up  literally 
by  the  quart.  Those  which  emigrated  to  my 
office  were  also  treated  with  a  sprinkling,  and  it 
cut  short  their  earthly  career.         *         *         * 

I  am  convinced  that  a  judicious  use  of  this 
powder  on  board  each  grain-ship  would  save  an 
immense  amount  of  loss.  I  have  seen  it  used  in 
one  of  the  largest  mills  in  the  State,  and  it  brought 
cockroaches  out  in  quantities  which  astonished 
even  the  miller,  who  little  thought  he  had  so 
many  on  his   premises.     A  clergyman,  a  friend 
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of  mine,  who  cannot  sleep  if  a  mosquito  is  within 
a  mile  of  him,  tells  me  he  has  only  to  put  a  little 
powder  on  some  burning  paper  in  his  room,  and 
there  is  "  perfect  peace." — A.  T.  Elliott,  Stockton, 
Cal. 

Interesting  Cotton  Worm  Notes  from  Vera 
Cruz,  Mexico.— In  this  Consular  District  about 
8,000,000  lbs.  are  produced.  The  peculiarities 
of  culture  are  striking.  The  ground  is  prepared 
by  removing  rubbish,  and  then  the  seed  is  planted 
by  inserting  a  sharp  stick  in  the  ground  at  con- 
venient intervals  ;  into  the  holes  thus  made  the 
seed  is  deposited  and  covered  by  the  foot.  No 
plows  are  used  in  this  preparation  for  the  seed, 
nor  are  they  often  used  in  the  subsequent  stages 
of  cultivation.  They  pull  out  the  larger  weeds 
or  use  the  hoe,  confining  their  labor  to  little  more 
than  such.  It  is  clear  from  that  kind  of  culture 
that  the  cotton  plant  must  be  forced  into  much 
bad  company,  and  be  assaulted  with  destructive 
enemies.  After  extensive  inquiries  I  find  no  one 
scientifically  informed  on  the  full  habits  of  these 
enemies. 

****** 

It  is  a  hotly  disputed  point  as  to  what  becomes 
of  the  worm  during  the  "  six  or  eight  years  "  when 
it  does  not  appear,  and  no  one  in  my  circuit  of 
acquaintance  gives  me  anything  better  than  a 
superstition  for  a  solution  of  the  problem.  Our 
climate,  never  giving  us  frost,  scarcely  affects  the 
constant  germinal  qualities  of  plants  or  the  ene- 
mies thereof,  and  it  has  been  asserted  to  me  that 
at  one  place  or  another  the  Cotton  Worm  can 
always  be  found.  However,  the  difficulty  I  have 
experienced  in  obtaining  the  specimens  sent,  in- 
duce me  to  doubt  the  correctness  of  that  assertion. 
****** 

The  worm  has  been  here  as  long  as  cotton  has 
been  cultivated  by  the  Mexicans. 

We  have  historical  accounts  that  cotton  was 
grown  and  utilized  since  the  twelfth  century,  but 
have  no  data  that  it  was  or  was  not  naturally  in- 
digenous. But  if  said  history  be  reliable  it  is 
fair  to  presume  that  it  was  indigenous,  because 
there  is  no  knowledge  of  commercial  relations 
with  foreign  countries  at  that  period. 

*  *  *  *  *  * 

The  winds  here  are  Easterly  and  South-easterly. 
— S.  T.  Trowbridge,  U.  S.  Consul,  Vera  Cruz, 
Mexico,  March  3,  1880. 


I  send  you  a  bottle  containing  various  kinds 
of  worms  that  destroy  the  cotton  and  plant. 
They  are  all  I  have  been  able  to  procure.  This 
is  now  the  part  of  the  year  in  which  the  worms 
usually  appear,  and  they  have  been  gathered  near 
San  Andres  Tuxtla,  on  the  Southern  coast  from 
here. 

****** 

On  the  coast  they  are  called  palomas  (moth) 
or  salomilla  (chrysalis  or  aurelia).  Said  paloma 
is  ash-color,  and  is  nocturnal  in  its  habits.  The 
m.oth  produces  a  multitude  of  microscopic  eggs 
on  the  plant,  which  eggs  create  the  worm,  also 
microscopic,  and  which  commences  immediately 
to  devour  the  plant,  and  so  continues  until  it 
gets  to  the  state  of  enrolment,  in  order  to  pass 
through  the  last  metamorphosis.  I  have  not  been 
able  to  obtain  sufficient  data  to  say  whether  they 
were  imported  into  this  country,  but  I  am  assured 
that  they  do  not  make  their  appearance  every 
year  at  the  same  place,  or  better  said,  they  only 
come  one  or  two  years  in  succession,  then  dis- 


appear for  six  or  eight  years.  They  are  not  to 
be  found  in  all  the  country  at  one  time.  Their  re- 
production is  usually  ascribed  to  our  southern 

coast. 

******** 

I  understand  their  invasion  can  be  victoriously 
combated  by  sprinkling  dry  chloride  of  lime 
over  the  ground  and  plants,  or  an  aqueous  solu- 
tion of  the  same,  and  I  have  recommended  this 
remed)'  to  those  living  on  the  coast  for  a  trial. — 
R.  de  Zayas  Enriquez,  Vera  Cruz,  March  2,  1880. 

[The  worms  sent  by  Signor  Enriquez  are  the 
genuine  Aletia  of  all  sizes,  but  mostly  full-grown. 
The  facts  communicated  in  the  above  reports  are 
most  interesting,  not  only  on  account  of  the  re- 
mote period  to  which  the  growth  of  cotton  may 
be  traced  on  this  continent,  but  also  because  of 
the  general  observations  as  to  the  re-occurrence 
of  the  insect  in  injurious  numbers  at  irregular 
periods  only.  In  other  words,  the  insect  pre- 
sents the  same  phenomena  in  Mexico  as  in  this 
country,  and  the  same  facts  upon  which  the 
theory  of  annual  immigration  to  the  United 
States  have  been  largely  based,  will  hold  equally 
true  of  a  country  essentially  below  the  frost  line. 
This  all  goes  to  prove  the  correctness  of  our  con- 
clusions that  the  absence  of  Aletia  during  certain 
j^ears  is  apparent  only,  and  that  its  undue  multi- 
plication during  other  years  is  paralleled  by  simi- 
lar phenomena  in  respect  of  many  other  insects, 
and  notably  of  the  Northern  Army  Worm,  the 
apparently  sudden  appearance  and  disappearance 
of  which  over  vast  regions  is  even  more  marked 
than  in  the  case  of  Aletia.  Yet,  as  we  have 
shown  in  the  case  of  both  these  insects,  they 
may  always  be  found  in  limited  numbers  even 
when  their  presence  is  not  suspected.] 

Answers  to  Correspondents. 


[We  hope  to  make  this  one  of  the  most  interesting  and  m- 
structive  departments  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects    should  never  be 

ENCLOSED  LOOSE  IN  THE  LETTER. 

Whenever  possible,  larvae  (z.  ^.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  box — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire. information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Clover-root  Borer. — I  send  you,  by  the  mail 
that  carries  this,  a  small  box  with  a  few  Clover- 
beetles  in  it,  which,  if  I  remember  correctly,  are 
the  same  as  you  described  about  a  year  ago.  I 
shall  be  greatly  obliged  to  you  if  3'ou  will  give 
the  scientific  name,  together  with  information  as 
to  where  I  can  find  a  description  and  history  of 
the  beetle.  It  has  ruined  eighteen  acres  of  Clover 
on  the  University  farm,  and  is  actually  to  be  found 
in   every  clover  plant  on   the  campus.      I  have 
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examined  about  a  hundred  plants  taken  at  ran- 
dom, and  find  from  two  to  five  beetles  in  each. 
The  plants  have  made  but  a  small  growth,  and 
are  beginning  to  wilt  under  the  hot  suns. — W.  A. 
Henry,  Ithaca,  N.  Y.,  May  23,  1880. 

The  insect  is  the  Clover-root  Borer  {Hylesinus 
trifolii  MuUer,  Fig.  81),  first  treated  of  in  our 
Report  to  the  Department  of  Agriculture  (1878), 
from  which  we  quote  in  answer  to  our  correspond- 
ent's questions  : 

I  have  found  the  insect  in  all  three  stages  of 
b),  pupa  (r),  and  adult  (</), 
up  to  the  time  of 
frost,  though  the 
perfect  beetles  at 
this  season  very 
greatly  predomi- 
nate. The  insect  hi- 
bernates in  any  of 
these  three  stages, 
and  continues  pro- 
pagating as  soon 
as  spring  opens, 
the  beetles  issuing 
from  the  ground 
and  pairing  during 
the  early  spring 
months.  The  fe- 
male then  instinc- 
tively bores  into 
the  crown  of  the 
root,  eating  a  pret- 
ty large  cavity, 
wherein  she  de- 
posits from  four 
to  six  pale,  whit- 
ish, elliptical  eggs. 
These  hatch  in  a- 
bout  a  week,  and 
the  young  larvae 
at  first  feed  in  the 
cavity  made  by  the 
parent.  After  a  few 
days, however,  they 


Clover-root  Heetle.- 
bored  stem^and  roots — nat.  ; 
b^  larva ;  f,  pupa ;  </,  beetle- 
larged  (after  Riley). 


begin  to  burrow  downward,  extending  to  the  dif- 
ferent branches  of  the  root.  The  galleries  made 
in  burrowing  run  pretty  regularly  along  the  axis 
of  the  roots  (Fig.  81,  a,  a,  a),  and  are  filled 
with  brown  excrement.  The  pupa  is  formed  in  a 
smooth  cavity,  generally  at  the  end  of  one  of 
these  burrows,  and  may  be  found  in  small  num- 
bers as  early  as  September. 

It  is  the  custom  in  Western  New  York  to  sow 
the  Clover  in  spring  on  ground  already  sown  to 
fall  wheat.  This  is  generally  done  while  the 
snow  is  yet  on  the  ground  or  while  the  frost  is 
disappearing,  one  peck  of  seed  being  used  to  the 
acre.  The  Clover  is  allowed  to  go  to  seed  in  the 
Fall,  and  usually  produces  but  little.  During 
the  second  year  one  crop  of  hay  and  a  crop  of 
seed  are  obtained.  It  is  during  this  second  year 
that  the  injury  of  the  Hylesinus  is  most  observed. 

No  experiments  have  yet  been  made  with  a 
view  of  preventing  the  injuries  of  this  clover  pest, 
and  no  other  mode  of  prevention  suggests  itself 
to  my  mind  than  the  plowing  under  of  the  Clover 
in  the  spring  of  the  second  year,  if  the  presence 
of  the  beetle  is  observed. 

The  length  of  the  beetle  averages  about  2.5"!™. 

Mud  Wasp  and  Spider  Egg-Nest.— I  inclose 
two  httle  empty  mud  cells  which  I  took  from  the 


evergreen  hedge  which  surrounds  my  "insect 
menagerie" — figured  in  Harper's  for  May  [i]. 
Also  a  curious  little  basket-like  cocoon  that  I 
took  from  a  twig.  I  am  inclined  to  think  this  the 
work  of  a  spider,  but  Dr.  McCook  thinks  it  the 
work  of  some  Hymenopter.  I  pulled  a  quantity 
of  silk  from  the  hole,  which  clearly  showed  that 
tiny  spiders  had  been  the  occupants,  but  McCook 
says  a  spider  might  have  availed  itself  of  the  old 
cell  to  rear  its  young.  But  how  could  a  spider 
large  enough  to  fill  the  cavity  with  silk  and  eggs 
get  into  such  a  small  hole?  [2]. — M.  T.,  Vine- 
land,  N.  J. 

The  mud  cells  are  those  of  the  fraternal  wasp 
{Eumencs  fraterna  Say)  which  has  the  interesting 


Fig.   82.1 


EuMENES  FRATERNA  :  a,  $  wasp  ;  i,  Cell  ;  c,  do.  cut  open 
(after  Riley). 

habit   of    storing   its   cell    with   the    destructive 

Spring  cankerworm  {Paleacrita  veniata,  Peck), 
though  it  doubtless  makes  use 
ofother  green  worms  as  well.  We 
illustrate  one  of  these  cells  at  b, 
the  same  cut  open  at  c,  and  the 
wasp  that  makes  them  at  a. 

There  is  no  question  in  our 
mind  but  that  the  pretty  lit- 
tle basket-shaped,  dark-gray  co- 
coon (Fig.  84)  is  that  of  some  spi- 
der, but  of  what  particular  species 
we  cannot  say,  though  it  probably 
belongs  to  some  common  spe- 
cies of  the  Epeira.  We  have  in 
our   cabinet    one   bearing    close 

resemblance    to    it    in    size    and   co- 
lor,   but    suspended    from    the  limb 

as  at  Fig.  83,  and  we  have  others  that 

are   suspended  with  a  girth  like  that 

which  you  send,  the  girth,  however, 

being   much    more    loose,    and    the 

cocoon    having   in    one    instance    a 

tail  and  in  the  other  not. 

We   are    inclined    to  look    upon    all    three    of 

these  cocoons  as  modifications  made  by  one  and 

the    same  species. 

Worm  in  joints  of  Wheat.— Herewith  are 
some  sections  of  wheat-stalks,  in  the  joints  of 
which  you  will  find  a  small  worm.  Nearly  or 
quite  every  stalk  seems  to  be  affected  with  them  ; 
as  a  consequence,  the  straw  is  inclined  to  fall 
before  the  wheat  is  fully  ripe. 

Will  you  kindly  investigate  and   inform  me  in 


Pendulous  Egg- 
nest  of  Spider. 


[Fig.  &4.] 
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Basket  Egg- 
est  of  Spider. 
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Meromyza 


return  what  they  are  ?     I  have  an  idea  they  result 

from  the   operations  of  the    Hessian-fly. — J.  K. 

P.  Wallace,  Andersonville,  Tenn. 

There  are  various  small  worms  infesting  the 
stems  of  wheat  in  this  coun- 
try and  bearing  a  close  resem- 
blance to  that  which  you  send, 
but  they  are  genuine  maggots 
and  produce  small  two-winged 
flies.  One  of  them,  known  as 
the  American  Meromyza  {Me- 
romyza aniericana  Fitch)  is  more 
particularly  injurious,  and  the 
accompanying  figure  (Fig.  85) 
will  show  its  form  and  man- 
ner of  working,  at  a  ;  the  form 
of  the  maggot  at  b,  and  the  pu- 
pa to  which  it  changes  at  c. 
Your  worm  has,  however,  a 
different  structure,  and  belongs 
to  another  order,  being  appa- 
rently Hymenopterous.      It   is 

cana:  «,  work  of  mag- quite  new  to  US,  and   we    will 

got— nat.  size;  b,  mag- 
got; iT,  pupa— enlarged  endeavor    to     rear    the    perfect 
(after  Riley).  \r,^Qci.     No  remedy  of  a  prac- 

tical nature  can  be  suggested  at  this  time.     The 
worms  have  no  connection  with  the  Hessian-fl}'. 

Linden  and  Ash  destroyers. — The  Linden- 
beetle  made  its  first  appearance  here  this  3'ear  on 
May  20th,  in  great  numbers.  Have  observed  cop- 
ulation from  the  first,  but  the  larva,  if  any,  have 
escaped  my  scrutiny.  I  inclose  sample  of  leaves 
and  beetles  [1]. 

The  inclosed  chrysalis  are  of  large  worms  seen 
feeding  on  the  Linden  leaves.  They  continued 
to  eat  freeljr  in  captivity  [2]. 

I  also  inclose  a  specimen  of  a  very  large  beetle 
or  borer  that  have  destroyed  two  fine  trees  upon 
my  lawn,  of  the  native  Poplar,  or,  as  it  is  some- 
times called,  the  Trembling  Aspen.  They  perfo- 
rate the  trunk  midway  up  amongst  the  branches, 
when  the  top  dies  or  is  broken  oft"  by  the  wind  [3]. 

Many  here  attribute  the  wide  spread  destruc- 
tion of  the  Black  Ash  forests  to  leaf  worms,  a 
sample  of  whose  web  nest  I  last  autumn  sent  you, 
and  regard  the  Root-borer  as  a  sequence  rather 
than  a  cause. — Shelby  Reed,  Scottsville,  N.  Y. 

[i]  The  species  on  the  Linden  is  Odontota  rubra 
(Web.).  We  do  wish  you  could  manage  to  find 
the  eggs,  and  if  the  beetles  have  been  noticed  in 
copula,  we  think  you  could  succeed  with  a  little 
care.  We  are  very  desirous  of  learning  just  how 
the  eggs  are  laid,  and  just  what  they  look  like. 

[2]  The  chrysalides  are  those  of  the  Fall  Web 
Worm  (Jlyphatttria  textor). 

[3]  The  borer  from  native  Poplar  is  Saperda 
calcarata  Say,  an  insect  which,  as  indicated  on  p. 
161  of  this  volume,  is  very  destructive  to  the 
Cottonwood  throughout  the  West.  The  destruc- 
tion of  your  Black  Ash  is  certainly  more  due  to 
the  Root-borer  than  to  the  Web  Worm  above  re- 
ferred to,  though  what  particular  beetle  the  borer 
will  produce  we  do  not  yet  know — probably 
Neoclytus  cap7-cea  Say. 


Blister-beetles  Wanted. — The  Secretary  of 
the  Smithsonian  has  been  good  enough  to  give 
me  your  name,  as  likely  to  inform  me  how  to  ob- 
tain a  collection  of  such  vesicant  insects  as  are 
found  in  the  United  States.  A  gentleman  in 
France  who  is. writing  a  work  on  vesicant  insects 
is  desirous  of  obtaining,  b}'  purchase  or  other- 
wise, a  collection.  Any  information  you  could 
give  me  I  should  be  grateful  for.  —  B.  Phillips, 
New  York,  N.  Y. 

You  can  obtain  many  of  our  North  American 
Blistering-beetles,  correctly  named  and  at  very 
reasonable  prices,  through  Mr.  E.  P.  Austin, 
46  East  Newton  St.,  Boston,  Mass.,  who,  upon 
application,  will  furnish  you  a  list  of  such  species 
as  he  has  on  hand. 

Larva  boring  along  the  axis  of  Apple-twigs. 
—  T.  V.  Munsou,  Denison,  Tex. — The  larvae 
which  you  send  and  which  are  boring  cylindrical 
burrows  along  the  axis  of  the  twig,  are  not  those 
of  the  Apple-twig  borer  {Amphicerus  bicaudattts) 
but  of  some  Long-horned  beetle,  belonging  evi- 
dently to  the  genus  Oberea.  We  shall  be  glad 
to  receive  further  specimens,  and  also  any  fur- 
ther facts  from  you  as  to  whether  it  is  abundant 
or  occurs  in  diseased  or  healthy  twigs. 

Aquatic  Larvae. — Will  you  be  kind  enough  to 
give  me  specific  names  for  the  two  larvae  sent 
herewith  ;  one  of  a  Dragon-fly,  the  other  of  a 
May-fly.  The  latter  is  extremely  common  in  the 
stomachs  of  a  great  variety  of  fishes. — S.  A.  F., 
Normal,  111. 

The  former  is  the  young  larva  of  Anax Junius 
Drury,  one  of  our  largest  Dragon-flies  ;  the  latter, 
the  larva  of  Palingenia  bilineata  Saj^  and,  judg- 
ing from  its  size,  that  of  a  female  specimen.  As 
3^ou  are  doubtless  aware,  Ephemerid  larvae 
largely  form  the  food  of  all  sorts  of  aquatic 
animals. 

First  Appearance  of  Cotton  Worm  in  Prairie 
Belt. — Herein  I  send  you  a  slip  from  the  Mont- 
gomery Advertiser,  in  which  it  is  shown  that 
Cotton  Worms  have  been  discovered  in  large 
numbers  on  several  farms  in  Butler  Count}'.  If 
3'ou  will  examine  the  maps,  3'ou  will  see  how 
nearly  this  first  appearance  of  the  worms  corres- 
ponds in  location  with  their  first  appearance  last 
season.  Why  do  they  always  appear  first  on  or 
near  the  Prairie  belt,  and  not  on  the  sand}^  lands 
further  south? — James  F.  Baile3%  Marion,  Perry 
Co.,  Ala.,  May  23,  1880. 

I  send  you  a  slip  from  the  Montgomery  Adver- 
tiser of  to-day,  showing  the  Cotton  Worms  have 
made  their  appearance  on  the  Moss  Place,  which 
is  near  the  middle  of  Lowndes  County.  My  son, 
who  knows  the  worms  well,  informs  me  he  found 
a  worm  nearly  grown,  last  Monday,  on  the  farm 
of  Mr.  Geo.  P.  White,  adjoining  the  field  of 
Howell,  where  the  worms  made  their  first  ap- 
pearance in  this  vicinity  last  season. — Id.,  May 
29,  i88c. 

We  can  best  answer  your  questions  by  refer- 
ring you  to  chapter  six,  p.  18,  of  Bulletin  3,  U.  S. 
E.  C.  We  think  there  is  little  question  that  on 
the  prairie  belt  the  cotton  is  more  luxuriant  and 
advanced  than  in  the  sandy  lands  farther  south. 
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Gyrinus  Lkrva  :  Terrestrial  Insects  in  Sto- 
mach of  Shad. — I  have  sent  you  to-day  two 
packages,  one  containing  a  larva  of  Gyrinus,  an 
aquatic  Coleopter,  the  other  containing  terres- 
trial insects.  The  latter  are  from  a  mass  com- 
prising many  species  of  minute  insects  {C/ialcids, 
yassus,  Tiphlcps  insidiosus,  and  several  Diptera), 
found  in  the  stomach  of  a  small  Ohio  shad.  I 
took  the  stomach  out  myself  and  examined  it 
immediately,  or  one  might  imagine  that  a  mis- 
take had  been  made.  There  was  not  a  trace  of 
any  aquatic  creature  in  the  stomach. — S.  A.  F. 

The  Coleopterous  larva  is  evidently  that  of 
some  Gyrinid  2iX\di  probabl}' of  the  genus  Gyritius. 
All  that  we  know  about  the  larvse  of  this  genus 
is  based  pretty  much  upon  what  Modeer  wrote 
about  a  century  ago,  and  according  to  that  author 
these  larvae  are  distinguished  from  all  other 
aquatic  Coleoptera  by  having  a  series  of  lateral, 
ciliated,  abdominal  filaments,  which  yet  show  on 
the  partially  macerated  abdomen  of  your  speci- 
men. Your  larva  differs  from  the  description  in 
the  mandibles  being  toothed,  but  it  is  not  at  all 
uncommon  with  Coleoptera  for  the  young  larva 
to  have  toothed  mandibles,  the  teeth  being  sub- 
sequently lost  as  full  growth  is  acquired.  In  the 
smaller  vials,  No.  i  \s  2i  Typhlocyba  which  may 
be  a  form  of  vitis.  The  species  in  this  genus  are 
extremely  variable,  and  it  is  doubtful  whether 
^  vitis  Harris  is  anything  more  than  basilaris  Say. 
No.  2  is  a  little  Miiscid,  the  wings  of  which  are 
so  crumpled  that  the  genus  cannot  be  determined. 
It  looks  very  much  like  an  undescribed  species 
which  we  have  reared  from  a  larva  mining  the 
leaves  of  Verbena.  No.  3  is  an  interesting  Eti- 
rytomid,  a  sub-family  of  the  Chalcidida,  and  ap- 
proaches Isosoma.  Without  the  other  sex,  gen- 
eric determination  is  hardly  to  be  ventured  on, 
and  as  to  the  species,  these  minute  creatures 
have  been  so  little  studied  in  this  country  that 
the  one  in  question  is  in  all  probability  new. 

Descriptive  Department. 


FURTHER   REMARKS    ON    THE    DIFFERENCES 
BETWEEN   PRONUBA   AND   PRODOXUS. 

BV    C.  V.  RILEY. 

In  our  original  reference  to  the  Bogus  Yucca 
moth,  as  quoted  on  p.  143,  we  stated  that  the 
female  differed  from  Promiba  yuccasella  not  only 
in  lacking  the  maxillary  tentacles,  but  in  the  ovi- 
positors being  "of  different  shape  and  faintly 
notched  superiorly,"  the  statement  having  been 
made  upon  examination  with  an  ordinary  lens  of 
the  specimens  borrowed  from  Dr.Hagen.  As  none 
of  the  specimens  which  we  had  subsequently  ob- 
tained had  the  ovipositor  extruded,  we  could  not 
very  well  verify,  under  the  microscope,  our  pre- 
vious description   of   the   ovipositor,    and   were 


led  to  the  opinion  that  the  notched  character 
might  be  due  to  a  varying  degree  of  contraction 
in  the  dry  specimens,  and  further  that  the  ovi- 
positor oi  Prodoxus  was  probably  not  exsertile. 

Having  recently  found  in  Washington,  D.  C, 
the  Prodoxus  more  abundant  even  than  Promiba, 
we  have  been  able  to  make  a  more  careful  study 
of  the  ovipositor  and  we  find  that,  as  in  the  other 
structural  characters,  the  differences  between  the 
ovipositors  of  the  two  are  striking  and  important. 

In  Promiba,  when  the  ovipositor  is  entirely 
withdrawn,  the  tip  of  the  abdomen  presents  a 
truncate  appearance,  the  terminal  joint  being 
bluntly  rounded  at  tip,  with  a  slight  projection 
both  above  and  below,  and  a  corrugated  ridge 
dorsally  a  little  in  advance  of  the  tip.  This  ter- 
minal joint  is  ver}'  much  compressed  from  the 
sides,  with  a  few  stiff  hairs  around  the  terminal 
borders.  The  ovipositor  issues  from  the  middle 
of  the  truncate  end,  is  very  fine,  tubular,  the 
basal  joint  beautifuU)'  imbricato-granulate,  the 
terminal  joint  perfectly  smooth,  long  and  pe- 
culiarly constructed  at  tip,  the  extreme  tip  being 
notched  or  serrate,  and  a  dorsal  membrane,  also 
finely  and  sharply  serrate,  running  anteriorly  from 
it — the  whole  recalling  in  form  the  caudal  and 
second  dorsal  fins  of  the  Lamprey  {Petrofnyzoji). 
Ventrally  along  the  terminal  joint  is  seen  a 
membranous  duct,  which  broadens  just  in  front 
of  the  tip,  and  has  an  outlet  from  which  a  soft 
and  extensile  oviduct  can  be  extruded.  The 
whole  structure  is,  in  fact,  admirably  adapted  to 
cleaving  through  the  fruit  of  the  Yucca  and  then 
running  into  the  ovarian  cavity. 

The  tip  of  the  abdomen  \n  Prodoxus  is  not  trun- 
cate as  in /"tow  z//^rt,  but  pointed  and  slightly  beveled 
off  superiorly.  The  terminal  joint  is  not  com- 
pressed but  quite  considerably  swollen,  the  ovi- 
positor issues  from  the  beveled  dorsal  portion  of  it, 
is  dark  brown,  laterally  flattened,  between  three 
and  four  times  as  broad  as  in  Pronuba,  shorter ;  the 
basal  joint  with  a  closer,  finer  ribbed  sculpture, the 
terminal  joint  with  the  end  obliquely  cut  off  be- 
low and  having  a  series  of  minute  teeth,  the  ven- 
tral one  being  more  conspicuously  produced. 
It  has,  also,  a  series  of  8  or  9  more  prominent, 
broad  teeth  along  the  dorsal  edge,  while  two  dis- 
tinct grooves  run  along  the  whole  length  and  sev- 
eral smaller  ones  are  noticeable  near  the  tip. 
The  ventral  membranous  duct  is  less  conspicu- 
ous and  has  its  outlet  just  forward  of  the  ventral 
notch  at  tip. 

It  requires  but  little  practice  to  at  once  distin- 
guish the  females  by  an  examination  of  the  tip  of 
the  abdomen  with  an  ordinary  lens,  even  it  the 
ovipositor  is  not  extruded  ;  the  heavier,  more 
swollen,  dark  brown  and  more  pointed  terminal 
joint  of  Prodoxus  being  quite  unlike  the  com- 
pressed, ordinarily  honey-yellow,  more  attenuate 
but  truncate  terminal  joint  oi  Pronuba. 
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THE    aRAPEVINE    FLEA-BEETLE    (Graptodera 
chalybea  lUig.). 

Of  the  numerous  insect  enemies  with 
which  our  grape-growers  have  to  deal,  the 
object  of  this  sketch  occupies  an  important 
place.     The  numerous  complaints  we  have 

[Fig!  m: 


Grapevine  Flea-Beetle  -.—a,  le.if,  with  larvae  natural  size; 
^,  larva,  enlarged  ;  c,  cocoon  ;  </,  beetle,  the  swollen  hind  thighs 
not  shown  (after  Riley). 

received  this  year  of  its  ravages  show  that 
it  has  been  more  than  usually  abundant. 

The  beetles  which  have  hibernated  begin 
their  destructive  work  in  the  spring  as  soon 
as  the  buds  commence  to  swell,  and  it  is  at 
this  early  period  that  the  greatest  damage 
is  done    by   the   beetles  boring  into   and 


feeding  on  said  buds.  Later  in  the  season 
the  beetles  feed  upon  the  leaves,  and  upon 
these,  in  the  month  of  May,  the  female  lays 
her  small  orange-colored  eggs  in  clusters. 
These  soon  hatch,  and  the  young  dark- 
colored  larvae  soon  riddle  the  leaf,  as 
shown  in  our  figure  (86),  or  when  very 
numerous  completely  devour  it,  leaving 
only  the  largest  ribs.  In  about  a  month  the 
full-grown  larvae  (Fig.  86,  d)  descend  into 
the  ground,  where  each  forms  a  small 
earthen  cell,  and  changes  to  a  dull 
yellowish  pupa  of  the  shape  normally 
assumed  in  this  family.  The  perfect  beetle 
issues  about  three  weeks  later,  from  the 
middle  of  June  to  the  middle  of  July,  and 
again  begins  to  eat  the  leaves,  but  the 
damage  done  to  them  is  trifling  compared 
with  that  done  in  early  spring.  So  far  as 
we  have  observed  there  is  but  one  annual 
eneration,  but  it  is  probable  that  in  the 
more  Southern  States  there  will  be  two. 
As  soon  as  cold  weather  approaches  the 
!  beetles  retire  under  fallen  leaves  in  the 
i  ground,  at  the  base  of  trees,  under  loose 
bark,  in  houses,  in  short,  in  any  place 
which  offers  shelter  from  the  cold. 

In  considering  the  best  means  of  prevent- 
ing the  injuries  of  this  insect,  it  must  be 
borne  in  mind,  that,  according  to  our  obser- 
vations, the  female  beetle  deposits  her  eggs 
by  preference  on  the  leaves  of  the  wild 
grape  vines,  as  the  larvae  are  rarely  met 
with  in  cultivated  vineyards.  It  is  against 
the  perfect  beetle,  therefore,  that  we  must 
direct  our  efforts  at  destruction,  and  while 
it  is  undoubtedly  desirable  to  keep  the 
vineyard  clear  of  rubbish  in  winter  time,  by 
burning  wherever  fire  can  be  used  safely, 
this  means  of  destruction  loses  much  of 
its  importance  by  the  fact  that  the  beetles 
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hibernate  in  the  woods  and  in  any  number 
of  other  places  where  they  cannot  be 
destroyed  by  fire.  Dry  lime  and  hellebore, 
which  may  be  used  to  advantage  against 
the  larvae,  have  proved  useless  against  the 
beetle,  while  lye  and  soapsuds  cannot  be 
used  strong  enough  to  kill  it  without  inju- 
rious effects  upon  the  plant.  Tin  pans  or 
pails  with  some  liquid  at  the  bottom  have 
been  used  to  advantage  for  collecting  the 
early  beetles,  which  could  be  knocked  into 
them,  and  we  have  repeatedly  advised  for 
this  and  other  insects  like  the  Grapevine 
Fidia,  which  fall  to  the  ground  upon  dis- 
turbance, the  use  of  sheets  along  the  trellis 
to  catch  them.  Unless  repeatedly  shaken 
from  such  sheets  into  vessels  containing 
liquid,  the  beetles  will  of  course  soon 
escape. 

The  wonderful  efficacy  of  kerosene  in 
destroying  insect  life  has  long  been  known. 
It  was  used  three  years  ago  with  excellent 
effect  in  shallow  tin  pans,  or  on  stretched 
sheets  of  cloth,  for  the  destructive  locust 
of  the  West,  and  we  strongly  recommended 
its  use  in  a  similar  manner  for  the  destruc- 
tion of  the  Cotton  Worm,  when  brushed  off 
from  the  plants.* 

Mr.  L.  O.  Howard,  Assistant  Etomolo- 
gist  to  the  Department  of  Agriculture,  last 
spring  employed  it  successfully  on  sheets 
against  the  Grapevine  Flea-Beetle,  finding 
it  so  satisfactory  that  he  did  not  hesitate  to 
recommend  it  in  the  following  terms  : 

"Take  two  pieces  of  common  cotton  sheeting, 
each  being  two  yards  long  and  half  as  wide  ; 
fasten  sticks  across  the  ends  of  each  piece  to  keep 
the  cloth  open,  and  then  drench  with  kerosene. 
Give  the  sheets  thus  prepared  to  two  persons, 
each  having  hold  of  the  rods  at  opposite  ends  of 
the  sheets.  Then  let  these  persons  pass  one 
sheet  on  either  side  of  the  vine,  being  careful  to 
unite  the  cloth  around  the  base  of  the  vine  ;  then 
let  a  third  person  give  the  stake  to  which  the  vine 
is  attached  a  sharp  blow  with  a  heav}'^  stick. 
Such  a  blow  will  in  nearly  every  case  jar  the 
beetles  into  the  sheets,  where  the  kerosene  kills 
them  almost  instantly. 

"This  process,  after  a  little  experience,  can  be 
performed  almost  as  rapidly  as  the  persons  em- 
ployed can  walk  from  one  vine  to  another.  The 
expense  necessary  is  very  trifling,  and  boys  can 
do  the  work  quite  as  well  as  men.  Warm  bright 
afternoons  are  the  proper  times  for  this  work  to 
be  done,  and  it  should  be  performed  faithfully 
every  sunny  day  until  the  vines  are  out  of  dan- 
ger."—N.  Y.  W.  Titties,  May  5,  1880. 


Bull.  No.  3,  U.  S.  E.  C,  p.  54. 


Until  something  is  discovered,  which, 
blown  or  syringed  on  the  buds,  will  keep 
off  the  beetles,  this  method  of  Mr.  Howard's 
of  dealing  with  the  insect,  will  remain  the 
best  yet  known. 


FURTHER  NOTES  AND  OBSERVATIONS  ON  THE 
ARMY  WORM.* 

The  appearance  of  this  insect  in  the 
Atlantic  States  this  year  has  been  marked 
by  several  peculiar  conditions,  and  further 
study  of  its  habits  has  revealed  some  new 
points  which  enable  us  to  recast  the  theo- 
ries which  have  been  proposed  in  explana- 
tion of  the  phenomena  connected  with  it. 

NUMBER    OF    ANNUAL    GENERATIONS. 

From  the  time  Fitch  wrote  so  fully  on 
the  species  in  1861,  until  the  record  of  our 
observations  in  1875  and  1876,  it  was  the 
prevailing  belief  among  entomologists  that 
there  was  but  one  annual  brood  of  the  spe- 
cies, especially  in  the  Northern  States,  no 
absolute  evidence  of  a  second  brood  hav- 
ing been  obtained.  Our  experiments  that 
year  proved  conclusively  that  there  were 
always  two  and  sometimes  three  genera- 
tions in  the  latitude  of  St.  Louis.  The 
facts  that  we  also  recorded  as  to  the  re- 
markably rapid  development  of  the  worm, 
/.  e.  that  it  can  reach  full  growth  within  a 
fortnight  after  hatching,  lent  favor  to  the 
idea,  in  our  mind,  that  there  might  be  even 
more  generations.  Subsequent  experience, 
and  especially  that  of  the  present  year,  has 
convinced  us  that  there  is  usually  one  other 
generation  there,  and  it  is  but  natural  to 
suppose  that  there  are  still  more  in  more 
southern  latitudes.  The  moths  are  to  be 
found  laying  their  eggs  as  soon  as  vegeta- 
tion starts  in  the  Spring,  and  there  is  a  suc- 
cession of  broods  from  that  time  till  winter 
sets  in  ;  the  number  differing  according  to 
latitude  and  the  length  of  the  growing  sea- 
son. Thus,  Prof.  Comstock  reports  it  as 
having  been  received  at  the  Department  of 
Agriculture,  in  the  larva  state,  during  every 
month  of  the  past  winter,  from  the  Southern 
States  where,  during  the  mild  weather,  it 
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was  active  and  injurious  to  oats  and  other 
grain. 

There  is  no  doubt  that  the  prevailing 
theory  of  its  single-broodedness  was  a  re- 
sult merely  of  the  fact  that  it  is  observed 
in  excessive  numbers  only  once  during  the 
year,  and  usually  when  wheat  is  just  about 
ripening.  But,  as  we  showed  in  our  Mis- 
souri Reports  (8th  and  9th),  the  worm 
is  always  to  be  found  both  earlier  and  later 
in  the  season,  but  attracts  no  attention  be- 
cause living  in  its  normal  Cut-worm  condi- 
tion. 

HOW    THE    INSECT    HIBERNATES. 

In  our  prior  discussion  of  this  subject 
we  have  been  led  to  conclude  that  the  in- 
sect might  hibernate  in  any  one  of  the  four 
stages  of  egg,  larva,  chrysalis  or  moth  ; 
the  evidence  then  at  hand  pointing  to  the 
chrysalis  state  as  the  more  normal  mode  of 
hibernation  in  the  northern  regions,  and 
the  moth  or  imago  state  in  the  southern 
regions.  With  present  light,  and  especially 
with  the  experience  of  this  year,  we  are  led 
to  revise  our  opinions  materially  and  to 
believe  that,  as  in  the  case  of  so  many  of 
our  ordinary  Cut-worms,  the  by  far  more 
common  mode  of  hibernating  is  in  the  lar- 
val state.  That  the  insect  does  hibernate 
in  the  larval  state  is  now  an  established 
fact,  based  not  only  upon  the  experience 
just  cited  from  Prof.  Comstock,  but  upon 
the  finding  of  a  partly-grown  larva  in  the 
stomach  of  a  Blue-bird  as  early  as  March 
9th,  at  Normal,  III,  or  before  vegetation 
could  have  fairly  started  (see  Answers  to 
Correspondents  in  this  number).  The  be- 
lief is  further  confirmed  by  the  lateness  of 
the  season  in  which  we  have  found  the 
worms,  and  by  the  finding  of  the  chrysalis 
and  breeding  of  the  moth  by  Mr.  Meske 
at  Albany,  N.  Y.,  about  the  middle  of  May.* 
We  have  absolute  evidence,  therefore,  of 
the  hibernation  as  larva  and  as  moth  ;  but 
none  of  hibernation  either  in  the  egg  or 
chrysalis  state,  though  presumptive  evi- 
dence of  the  latter. 

We  are  slow  in  getting  at  the  simple 
truths  in  respect  to  many  of  our  most  com- 
mon insects,  because  the  original  observers 


Cited  in  8th  Missouri  Report,  p.  44. 


are  so  few  compared  to  those  who  write 
fluently  and  copiously  at  second  hand  and 
can  of  course  never  add  to  our  knowledge 
of  the  facts.  The  fact  of  larval  hiberna- 
tion established,  gives  us  at  once  a  better 
explanation  than  we  have  hitherto  had  of 
many  experiences  with  the  insect.  We 
can,  for  instance,  at  once  see  why  the  worm 
will  be  less  disastrous  in  fields  or  meadows 
that  have  been  burned  over,  and  also  at 
once  account  for  the  frequent  freshness  of 
the  moths  that  are  captured  in  early  Spring 
— a  fact  attested  by  many  and  especially 
insisted  on  by  Prof.  Thomas  from  his  expe- 
rience the  present  Spring,  as  narrated  to 
us. 

THE  DESTRUCTIVE   GENERATION    PROBABLY 
NOT    THE    FIRST    OF    THE    SEASON. 

The  hibernation  of  the  larva  being  ad- 
mitted, it  follows  in  our  mind  that  the 
injurious  brood  will  be  that  succeeding  the 
hibernating  one,  /.  e.  the  resultant  from  the 
moths  which  the  hibernating  larvae  produce. 
Passing  the  winter,  in  different  sizes,  under 
the  shelter  of  matted  leaves  in  unpastured 
meadows  and  in  grain  fields  sown  in  the 
autumn,  these  worms  will  go  through  their 
transformations  and  produce  moths  soon 
after  vegetation  starts.  The  moths  will 
show  little  tendency  to  leave  the  fields 
where  they  were  bred,  but  will  lay  their 
eggs  in  such  fields  and,  under  favorable 
conditions,  their  issue  may,  as  during  the 
present  year,  become  so  abundant  as  to  be 
obliged  to  travel  therefrom  when  approach- 
ing full  growth. 

(  To  be  continued.) 

SPRINKLERS  AND  ATOMIZERS. 

Inquiries  are  now  repeatedly  coming  to 
us  respecting  the  best  and  cheapest  ma- 
chines and  contrivances  for  sprinkling  the 
various  arsenical  poisons  used  in  liquid 
form,  and  this  is  the  season  of  the  year 
when  the  cotton  planter  more  particularly 
may  have  to  call  in  requisition  such  means 
as  may  be  at  his  command  for  protecting 
his  crop  from  the  ravages  of  the  Worm. 
To  meet  the  inquiries  that  are  so  generally 
being  made  we  have  concluded  to   give 
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such  extracts  from  our  Bulletin  on  the 
Cotton  Worm  as  bear  upon  them.  The 
machines  here  described  will  show  very 
clearly  the  more  important  principles  that 
should  be  followed,  but  improvements  and 
modifications  will  suggest  themselves  to 
any  planter  who  has  some  degree  of  me- 
chanical skill.  We  have  already  (pp.  41-45) 
given  a  full  account  of  the  best  mode  of 
using  London  Purple  and  Pyrethrum  pow- 
der, and  by  way  of  prelude  to  the  presen- 
tation of  these  spraying  and  sprinkling 
machines  we  quote  what  we  said  regarding 
Paris  Green  : 

"  Paris  Green. — The  nature  and  effects  of  this 
poison  are  now  too  well  and  generally  known 
among  planters  to  need  consideration.  Planters 
have  too  often  found  in  its  use  a  path  leading 
from  threatened  ruin  and  bankruptcy  to  be  much 
influenced  by  theoretical  arguments  against  it. 
A  study  of  its  effects,  based  upon  experience  and 
experiment,  whether  upon  the  plant  or  upon  the 
soil,  shows  that  noharm  results  from  its  judicious 
use.*  My  expectations  in  first  suggesting  its  use 
as  a  Cotton-Worm  destroyer  at  the  Saint  Louis 
meeting  of  the  National  Agricultural  Congress  in 

[Fig.   87.1 


Fountain  Pumf. 


pound  to  that  quantity  of  water  is  more  often 
used,  and  .considered  most  satisfactory.  This  is 
sufficient  for  one  acre  of  cotton,  and  the  cost  per 
acre  of  a  single  application,  including  labor,  va- 
ries according  to  a  number  of  circumstances,  but 
ranges  from  25  cts.  to  6octs.*  It  pays  to  add  two 
or  three  pounds  of  flour  or  starch  to  the  mixture, 
not  only  because  of  the  greater  adhesiveness 
which  they  give  to  the  poison  (a  very  desirable 
object,  especially  in  wet  weather),  but  because, 
by  their  color,  they  help  to  indicate  the  quantit}' 
that  has  been  distributed.  In  using  flour  it  will 
be  found  advisable  to  mix  it  first  in  a  bucketful 
of  water  and  allow  it  to  remain  until  it  sours,  the 
object  being  to  prevent  it  from  forming  lumps. 

"When  applied  in  powder  the  green  must  be 
mixed  with  other  ingredients  in  order  to  render 
it  sufficiently  economical  and  avoid  injury  to  the 
plants.  These  ingredients  should  be  cheap  and, 
as  far  as  possible,  adhesive.  Of  the  various  mix- 
tures that  are  used  to-day  and  that  have  come  to 
my  knowledge  all  may  be  considered  good.  The 
proportion  of  the  green  to  the  diluents  should  be  as 
I  to  25,  though  the  mixture  is  often  used  stronger, 
or  as  I  to  18.  Flour,  or  plaster,  or  cotton-seed 
meal  are  used  with  equal  success,  or  a  combina- 
tion of  them,  the  proportion  being  immaterial. 
Finely-sifted  wood  ashes  may  also  be  used  as  a 
diluent,  one  of  the  most  popular  mixtures  con- 
sisting of  one  pound  of  Paris  green ,  6  lbs  of  wood 
ashes,  and  about  12  lbs  of  flour.  In  all  cases  it 
is  advisable  to  add  a  small  proportion,  say  from' 
one  to  two  pounds  to  the  above  formula,  of  some 
finely-powdered  material  of  still 
greater  adhesive  quality,  as  dextrine, 
or  gum  arable,  or  slippery  elm  bark, 
or  rosin.  The  cost  per  acre  of  one 
application  of  the  dry  mixture  varies 
from  50  cents  to  $1.75,  according  to 
the  first  cost  of  materials  and  differ- 
ent modes  of  application,  or,  again, 
to  the  size  of  the  plants  at  the  time 
of  the  application." 


1872,  and  more  confidently  recommending  it  be- 
fore the  same  body  at  Indianapolis  in  1873,  have 
been  fully  realized  by  the  experience  of  the  past 
seven  years.  Complaints  of  its  inefficacy  are 
readily  traceable  either  to  faulty  application  or 
the  use  of  an  adulterated  article.  Its  principal 
disadvantages  are  its  great  cost,  often  increased 
by  the  exorbitant  profits  demanded  by  mer- 
chants, and  the  consequent  temptation  to  adul- 
terate or  imitate  the  genuine  article. f  Another 
disadvantage  is  the  difficulty  of  keeping  it  sus- 
pended in  water,  but  this  is  easily  overcome 
either  by  the  employment  of  an  additional  hand 
to  keep  the  water  stirred  up,  or  by  adding  to  the 
various  pumps  with  which  the  poison  is  distrib- 
uted a  simple  self-acting  lever  inside  of  the  bar- 
rel or  other  vessel  containing  it.  This,  together 
with  the  motion  of  the  pump,  is  sufficient  to  pre- 
vent settlement.  Its  advantage  over  the  other 
arsenical  poisons,  besides  its  undoubted  efficacy, 
is  that  it  is  least  liable  to  scald  the  leaves  and  to 
cause  the  young  bolls  to  shed. 

"  If  used  in  liquid  suspension,  a  simple  mixing 
with  water  is  sufficient  in  dry  weather.  If  pure, 
one-half  pound  to  40  gallons  will  answer.     One 


*  A  discussion  of  tliis  subject  will  be  found  in  a  work  by 
the  writer  entitled  "  Potato  Pests,"  pp.  69-75. 

t  An  easy  way  of  testing  the  purity  of  Paris  green  is  to  put 
about  100  grains  in  an  ordinary  wine  glass  and  add  thereto  an 
ounce  of  liquid  ammonia.  In  projjortion  as  there  is  little  or 
no  sediment  the  green  may  be  considered  pure. 


"  Before  describing  these  machines,  it  may  be 
mentioned  that  the  Fountain  Pump,  manufac- 
tured by  Mr  Josiah  A.  Whitman,  of  Providence, 
R.  I.,  has  been  extensively  used  in  the  South  for 
applying  liquid  poison.  These  fountain  pumps 
(Fig.  87)  are  too  well  known  to  need  any  further 
description.  They  are  sold  in  the  South  for  about 
$10  apiece,  including  the  rubber  hose.  The  most 
common  mode  of  using  them  is  the  following  : 
A  barrel  containing  the  liquid  is  put  on  a  cart  or 
wagon  and  drawn  over  the  field.  One  hand  is 
employed,  if  necessary,  to  keep  the  poison  stirred 
up,  while  three  others,  each  with  one  of  these 
pumps,  apply  the  liquid  from  the  rear  of  the 
wagon,  one  taking  charge  of  the  three  inner  rows, 
the  others  each  about  three  more  rows  on  either 
side.  In  the  use  of  this  and  of  all  other  pumps 
it  is  advisable  to  add  a  strainer  to  the  lower  end 
of  the  hose  in  order  to  prevent  impurities  from 
entering  the  valve.  In  an  emergency,  where  no 
machines  are  at  command,  these  fountain  pumps 
do  excellent  service,  and  many  prefer  them  to 
other  means  of  applying  the  poison.  They  are, 
however,  wasteful  of  material,  and  the  poison  is 
more  apt  to  get  on  to  the  bodies  of  those  em- 
ployed in  their  use  than  in  most  of  the  other 
modes  of  sprinkling. 

"  Most  of  the  machines  used  for  throwing  liq- 


*  The  present  year,  Paris  green  averaged  about  17  cents  per 
pound  in  Selma,  Ala.,  and  40  cents  in  Columbus,  Tex. 
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uid  on  a  large  scale,  whether  patented  or  not, 
are  modifications  of  one  and  the  same  idea  and 
principle,  viz.,  a  barrel  or  othervessel  to  contain 
the  liquid,  a  vehicle  to  carry  it,  a  force-pump 
firmly  secured  to  the  top  of  the  barrel,  and  a  dis- 
tributing nozzle,  or  several  of  them,  connected 
with  the  discharge-pipe.  The  differences  they 
exhibit  are  found  principally  in  the  nature  of  the 
distributors,  the  most  successful  ones  being  those 
which  least  clog,  since  it  is  almost  impossible  to 
get  such  pure  water  that  there  will  not  be  some 
clogging  material,  even  where  strainers  are  used. 

"The  Goodin  Sprinkler. — This  machine,  in- 
vented by  Mr.  James  L.  Goodin,  of  Montgomery, 
Tex.  (patent  No.  198,014,  December  11,  1877),  is 
represented  by  the  accompanying  cuts.  Fig.  88 
is  a  top  view,  and  Fig.  89  a  side  view  of  the  same. 
The  letter  A  represents  a  tank  or  any  other  vessel 
to  receive  the  poisoned  liquid. 


(J:^ 


[Fig.  88. 


The  Goodin  Sprinkler:  top  view. 

"  In  the  lower  part  of  the  forward  end  of  the  tank  A  is  se- 
cured a  discharge-pipe,  B,  the  inner  end  of  which  is  provided 
with  a  valve  or  ordinary  syrup-faucet.  The  stem  C  of  the 
valve  or  faucet  passes  up  through  a  hole  in  the  top  of  the 
tank  A,  and  its  upper  end  is  pivoted  to  the  end  of  a  lever,  D, 
which  is  pivoted  to  a  short  standard,  E,  attached  to  the  top  of 
the  tank  A. 

[Fig.  89.] 
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Sprin 


ide  view. 


"  To  the  forward  end  of  the  pipe  B  is  attached  a  cross-pipe, 
F,  from  the  forward  side  of  the  center  and  ends  of  which  pro- 
ject short  pipes,  G,  having  heads,  H,  attached  to  their  forward 
ends.  The  heads  H  are  perforated  with  numerous  small  holes. 
The  pipes  B  F  are  jointed  as  shown  in  the  drawing,  so  that 
they  may  be  lengthened  or  shortened  as  circumstances  may 
require. 

"The  Yeager  Sprinkler. — This  is  a  sprinkler 
invented  by  Mr.  George  Yeager,  of  Flatonia, 
Tex.  (patent  No.  204,410,  May  28,  1878).  Fig.  90 
is  a  part  sectional  side  view,  and  Fig.  91  a  plan 
view  thereof. 

"  It  consists  of  a  platform,  A,  upon  which  is  laid  a  barrel,  B. 
containing  the  poisonous  liquid.  A  rubber  hose,  C,  connects 
this  barrel  with  the  bottom  of  a  pump-cylinder,  D.  This  cyl- 
inder is  supported  on  a  step,  A',  and  its  upper  end  held  in  a 
brace.  A'-*,  attached  to  a  standard,  A^,  which  rises  from  the 
platform  A.  E  is  the  pump-plunger,  connected  to  a  lever,  F, 
which  is  pivoted  in  the  upper  end  of  the  standard  A3.  The 
liquid  poison  is  forced  out  through  the  sprinklersG  G  G, 
which  are  three  in  number,  and  throw  the  water  in  a  fine  mist 
over  three  rows  of  cotton.  A  rubber  hose,  I,  is  attached  to 
each  of  the  spouts  H  of  the  pump  to  form  connection  with 
the  sprinklers  G,  for  the  purpose  of  lengthening  or  shortening 
the  spouts,  especially  the  two  on  opposite  sides  of  the  pump, 
and  of  detaching  and  cleaning  the  sprinklers.     The  upper  end 


of  the  pump-cylinder  is  left  open  and  a  spout  or  tube,  J,  is 
connected  thereto  to  conduct  the  liquid,  which  would  other- 
wise be  wasted,  back  into  the  barrel. 

' '  The  connection  of  this  waste-pipe  with  this  ma- 
chine is  the  only  point  which  is  claimed  as  new 
by  the  inventor.     The  sprinklers  or  nozzles  are 


[Fig.  90 


The  Yeager  Sprinkler  :  side  view. 

not  further  described,  but  it  is  to  be  understood 
that  the  spray  is  produced  in  the  same  way  as 
described  in  this  class  of  sprinklers. 


[Fig.  91 


Veager  Sprinkler  :  top  view. 


"  The  Ruhmann  Sprinkler. — Invented  by  Mr. 
Julius  P.  Ruhmann,  of  Schulenburg,  Tex.  (pat- 
ent No.  206,901  August  13,  1878.)  This  does  not 
differ  in  any  essential  respect  from  the  machines 
iust  described. 

[Fig.  92.] 


longitudinal  section. 


"Fig.  92  is  a  longitudinal  section  of  the  machine; 
Fig.  93  shows  the  connection  of  the  pump-cylin- 
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der  with  the  air-chamber  ;  Fig.  95  represents  the 
strainer  ;  Fig.  94  the  nozzle,  showing  the  arrange- 
ment for  cleaning  the  same  ;  and  Fig.  96  shows  a 
modification  of  the  discharge-pipe. 

"  The  letter  a  represents  the  reservoir  for  holding  the  poi- 
sonous liquid  ;  6  is  the  pump-cylinder  in  which  the  piston  c  is 
worked  up  and  down  by  means  of  the  lever  tf.  The  lower  end 
of  this  cylinder  is  made  funnel-shaped,  and  to  it  is  fastened 
the  rubber  tube  e  which  connects  it  with  the  strainer/".  This 
strainer  is  made  in  two  parts  for  the  introduction  of  a  strain- 
ing-cloth, ^,  and  for  convenience  in  cleaning.  The  lower  end 
of  the  strainer  is  perforated,  and,  if  desired,  any  additional 
straining  matter  may  be  placed  between  the  perforated  bottom 
and  the  cloth,  so  as  to  make  sure  that  no  substances  shall  be 
forced  into  the  sprinkler  to  clog  its  action.  To  the  lower  end 
of  the  cylinder  is  secured  the  discharge-pipe  A,  upon  the  top 
of  which  is  formed  the  air-chamber  /.  Upon  the  outer  end  of 
the  discharge-pipe  is  placed  the  sprinkler  /,  which  is  round 
and  flat,  as  shown,  and  perforated  about  one-half  round. 
Upon  the  top  of  this  sprinkler  is  screwed  the  cap  or  cover  m, 
secured  to  which  is  the  brush  k.  The  handle  of  the  brush  is 
bent  at  right  angles,  as  shown,  and  is  secured  to  the  cap  in 
such  a  manner  as  to  form,  as  it  were,  a  part  thereof,  so  that  as 
the  brush  is  moved  around  to  clear  away  any  obstructions 
which  may  have  a  tendency  to  close  up  tfie  fine  perforations 
in  the  edge  of  the  sprinkler,  the  cap  turns  with  it.  By  means 
of  this  screw-cap  the  brush  can  be  adjusted  up  and  down  at 
will,  so  that  after  cleaning  off  the  perforations  the  brush  can 
be  depressed  down  below  the  level  of  the  holes,  so  as  to  be  out 
of  the  way. 

' '  Instead  of  a  single  nozzle,  there  may  be  two  or 
more  used  by  simply  changing  the  construction 
of  the  discharge-pipe,  as  in  Fig.  96,  which  repre- 
sents one  made  for  the  use  of  three  nozzles. 


' '  The  Johnson  Spray  Machine. — This  sprink- 
ler, invented  by  Judge  Jehu  W.  Johnson,  of 
Columbus,  Tex.  (patents  No.  145,571,  December 
I  16,  1873,  and  No.  145,572,  of  the  same  date),  is 
not  only  the  oldest  one  on  record  for  the  appli- 
cation of  liquid  poison  on  a  large  scale,  but  pro- 
duces the  spray  in  a  novel  and  peculiar  manner. 

"  The  accompanying  sketch  (Fig.  98)  shows  this 
machine  in  operation.  It  will  be  seen  therefrom 
that  it  consists  of  a  tank  placed  upon  a  two- 
wheeled  cart.  The  pump  secured  to  the  top  of 
the  tank  is  a  common  double-acting  force  pump, 
and  with  the  discharge-pipe  is  connected  a  trans- 
verse pipe.  These  parts  need  no  furthur  descrip- 
tion, and  nothing  new  or  peculiar  is  claimed  for 
them.  The  claim  for  the  second  patent  mentioned 
above  is  based  upon  the  addition  of  a  self-acting 
pitman,  the  arrangement  of  which  can  be  seen  in 
the  sketch,  and  which  is  more  fully  illustrated  at 
Fig.  97  The  letter  A  represents  the  tank,  B  the 
platform  of  the  cart,  which  is  provided  with  the 
two  wheels,  C.  These  are  much  smaller  than 
ordinary  cart-wheels,  in  order  to  give  the  required 
number  of  revolutions  necessary  to  the  successful 
operation  of  the  pump.  In  order  to  place  the 
cart-bed  at  such  an  elevation  as  to  pass  over  the 
rows  of  plants,  it  is  raised  by  means  of  vertical 
bars,  as  will  be  seen  in  the  sketch.     One  of  the 


[Fig.  93.] 


[Fig.  94, 


"  Several  other  machines  of  this  class  have  been 
patented,  but  as  they  are  mere  repetitions  of  those 
already  described,  and  the  patents  have  been 
obtained  on  slight  changes  in  the  pump  and  in 
the  arrangement  for  cleaning  the  nozzles,  it  is 
sufficient  to  merely  mention  those  that  have  come 
to  my  knowledge.  Mr.  J.  C.  Melcher,  of  Black 
Jack  Springs,  Tex.,  has  constructed  one,  and 
obtained  a  patent  for  the  nozzle  January  18,  1879. 
It  is  of  the  same  shape  as  that  of  Mr.  Ruhmann, 
but  without  the  brush,  and  the  cleaning  is  done 
by  unscrewing  the  upper  cover  of  the  nozzle. 
Another  of  very  similar  nature  is  the  improved 
sprinkler  of  Mr.  G.  Yeager,  of  Flatonia,  Tex.,  for 
which  a  patent  was  applied  for  last  April. 

"  If  the  pump  of  these  machines  is  made  of 
good  material,  so  as  to  give  and  stand  a  good 
deal  of  pressure,  and  it  the  nozzle  is  of  sufficient 
size,  or  if  several  smaller  nozzles  are  used,  a  fine 
and  efficient  spray  can  be  thrown  over  from  five 
to  seven  rows  of  cotton  when  the  wind  is  favorable. 
In  this  way  about  40  acres  can  be  sprinkled  in 
one  day.  The  price  of  these  machines  ranges 
from  $6  to  $9,  and  they  do  good  work,  the  prin- 
cipal difficulty  being  found  in  keeping  the  nozzles 
clean. 


Johnson's  Spray  Machinh 


wheels  C  has  a  crank  pin,  c,  attached  to  it,  at  a 
suitable  distance  from  the  centre,  and  to  this 
crank-pin  is  attached  the  lower  end  of  a  pitman, 
the  upper  part  of  which  is  attached  to  the  pump- 
lever  G.  The  discharge-pipe  of  the  pump  is 
provided  with  a  valve  to  regulate  the  flow  of  the 
liquid.  With  the  transverse  pipe  before  men- 
tioned are  connected,  by  means  of  screw-joints, 
branch  pipes  K,  which  in  the  sketch  and  in  the 
diagram  are  five  in  number. 

"These  branch  pipes  are  made  of  cast  metal, 
I  and  on  their  inner  surface,  at  the  lower  end, 
grooves,  /,  are  formed,  either  during  the  process 
of  casting  or  by  planing  or  cutting  them  out  after- 
wards. In  the  lower  end  of  these  branch  pipes  a 
plug  made  of  rubber  or  cork  is  inserted,  and  a 
rod  extends  from  the  plug  to  the  upper  end  of  the 
tube  k,  where  it  engages  with  a  nut  by  which  the 
plug  may  be  tightened  or  loosened.  It  will  be 
seen  that  the  liquid  passing  through  this  pipe 
must  escape  by  way  of  the  grooves  and  assume 
the  form  of  spray,  and  that  by  tightening  or 
loosening  the  plug  the  size  of  the  grooves  is 
increased  or  diminished. 
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"This  machine  makes  a  remarkably  fine  spray, 
but  it  possesses  the  same  disadvantage  as  those 
already  mentioned,  namely,  the  ease  with  which 
the  nozzles  clog,  notwithstanding  the  receiving- 
pipe  of  the  pump  is  provided  with  a  strainer. 
This  I  found  to  be  a  serious  drawback,  requiring 
frequent  stopping  of  the  driver  and  his  dismount- 
ing to  remove,  cleanse,  and  readjust  the  plugs. 
The  addition  of  the  self-acting  pitman  has  proved 
less  useful  than  one  would  suppose,  for  Judge 


"  The  following  machines  produce  the  spray  on 
a  quite  different  principle  and  one  much  better 
calculated  to  prevent  clogging.  They  are  all 
recently  invented,  and  by  virtue  of  their  decided 
advantages  will,  in  my  judgment,  supersede  those 
hitherto  mentioned.  They  do  not  clog  up  ;  they 
distribute  the  spray  over  more  rows  of  cotton, 
and  they  are  simpler  in  construction  and  cheap- 
er." 

(To  be  continued.) 


[Fig.  98.1 


Johnson  himself  writes  me  that  'experience  has 
demonstrated  the  fact  that  it  is  about  as  easy  and 
far  more  economical  to  work  the  pump  b)^  hand 
power  than  to  use  the  pitman  rod.'  By  dispensing 
with  it,  the  tank  may  be  placed  on  any  cart  with- 
out special  construction.  This  machine  has  been 
considerably  used,  but  its  price  ($65  without  the 
cart)  is  very  high  when  compared  with  that  of 
others  here  described. 


Absence  in  the  field  during  much  of  the 
summer  will  oblige  us  to  discontinue  for 
the  present  all  book  notices  and  acknowledg- 
ments.. The  present  number  has  been 
partly  edited  on  the  rail,  and  we  ask 
indulgence  for  possible  shortcomings. 


IQO 
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THE  COLORADO  POTATO-BEETLE. 

[Concluded  /t-om  /.  170.I 

That  the  Colorado  Potato-beetle  has 
many  natural  enemies  among  insects  of 
other  orders,  is  now  well  known.  Among 
the  most  formidable  of  these  are  the  Lady- 


[Fig.  99.] 


PODISUS  SPINOSUS: — rt, 

enlarged  beak  ;  1^,  bug, 
with  right  wings  expand- 
ed (after  Riley). 


birds  {^Coccinellidce)  and 
the  Soldier-bugs.  The 
most  commonly  found 
of  these  are  the  Spined 
Soldier-bug  {Podisus 
spinosics  Dallas  Fig.  99), 
and  the  Many-banded 
Robber  Harpactor  cinc- 
tiis  Fab.,  Fig.  100).  A 
two-winged  fly  {Lydella  doryphorce  Riley, 
Fig.  102)  is  also  parasitic  in  the  grubs. 
There  are  also  several  species  of  the  Ti- 
ger beetles  and 
Ground-beetles, 
that  occasional- 
ly attack  the 
grubs,  and  de- 
vour more  or 
less  during  the 
season.  Anoth- 
er enemy  which 
promises  to  be 
a  very  efficient 
aid  in  keeping  this  pest  in  check,  is  the 
Potato-beetle    mite    ( Uropoda    aniericana 


Riley,  Fig.  loi).  It  is  a  very  minute  and 
interesting  species  of  mite  belonging  to  the 
Acarina,  and  was  first  discovered  in  Ohio, 
and  sent  to  Prof.  Riley  in  1873. 

The  past  season  (1879)  I  found  this  para- 
site quite  abundant  in  New  Jersey,  and  it 
was  apparently  doing  good  work   in    de- 


HaRPACTOR    CINCTUS: 

profile   view   of  beak,  enlarged  (af- 
ter Riley). 


Uropoda  Americana  :  a,  Colorado  Potato-beetle  attacked  by  it— nat.  size  ;  b,  the 
nnte,  ventral  view,  and  showing  the  penetrating  organs  lying  between  the  legs  ;  <r, 
the  organs  extended  ;  d,  the  claw  ;  e,  the  excrementitious  filament— all  greatly 
enlarged  (after  Riley). 


Lydella  dorvphor^:  (after  Riley). 

stroying  the  beetles  which  it  attacks.  It 
does  not  infest  the  grubs.  But,  with  all 
these  natural  enemies,  this  Colorado  pest 
appears  to  thrive,  and  the  potato  grower 
is  compelled  to  lend  some  additional  as- 
sistance in  order  to  keep  it  in  check. 

POULTRY  AND  POTATO  BEETLES. 

There  has  been  much  discussion  over 
the  question  as  to  whether  poultry  would 
or  would  not  eat  the  grubs  of  the  Colo- 
rado Potato-beetle,  resulting  in  the  dis- 
covery that  some  fowls  will  eat  them,  and 
others  not.  The  taste  for 
such  food  seems  to  be  an 
acquired  one.  Several  per- 
sons are  reported  to  have 
taught  their  hens  to  eat  the 
grubs  by  first  mixing  them 
with  meal  and  other  food, 
and  after  the  fowls  eat  the 
grubs  a  few  times  in  this 
way,  they  will  go  out  among 
the  potatoes  and  gather  the 
grubs  for  themselves.  I 
never  could  discover  that 
my  own  fowls  troubled  the 
grubs,  although  they  were 
abundant  on  potatoes  grow- 
ing near  the  hennery  ;  but  a 
near  neighbor  had  some 
Light     Brahma    fowls     that 
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could  be  seen  at  almost  all  times  of  the 
day  wandering  through  the  potato  fields, 
seeking  the  grubs,  and  they  performed 
their  work  so  thoroughly  that  not  a  hill 
of  potatoes  was  seriously  injured  in  the 
field,  while  other  potatoes  near  by  would 
have  been,  if  no  poisons  had  been  used, 
entirely  destroyed  by  the  beetles,  or  their 
larvae. 

If  poultry  can  be  induced  to  seek  the 
grubs  for  food,  it  is  well  to  encourage 
them  by  dispensing  with  the  usual  appli- 
cation of  poisons. — A.  S.  F. 


NOTES  ON   THE   DEVELOPMENT  OF  A  BLACK- 
FLY  (SIMULIUM)  COMMON  IN  THE  RAPIDS 
AROUND  ITHACA,  N.Y. 

BY  PROF.  W.  S.  BARNARD,  ITHACA,  N.  Y. 

For  several  years  entomologists  and 
others  about  Ithaca,  N.  Y.,  have  had  their 
curiosity  aroused  by  the  appearance  of 
masses  of  black  worm-like  larvae  coating 
the  surfaces  of  the  rocks,  etc.,  in  the 
swiftest  waters  of  this  vicinity.  They 
form  large  black  patches,  seen  beneath  the 
water  only  at  the  points  where  it  rushes 
with  the  greatest  velocity  in  our  falls  and 
rapids.  How  they  can  withstand  the  im- 
mense momentum  of  the  water  in  these 
places  is  truly  astonishing.  But  such  is 
the  habitat  of  their  choice.  Since  they  do 
not  thrive  in  quiet  aquaria,  the  problem  of 
breeding  them  is  a  difficult  one.  From  a 
study  of  the  larvae,  I  concluded  that  they 
belonged  to  the  genus  Simulmjn,  which  is 
proved  by  the  adults  I  have  bred,  and, 
although  I  have  not  yet  been  able  to  de- 
termine the  species,  I  have  worked  out  its 
complete  biography,  and  own  specimens  of 
all  its  stages  :  egg,  larva,  pupa  and  adult. 

The  species  of  this  genus  are  famous  for 
their  fierce,  voracious  habits.  It  includes 
the  Black-fly  of  the  North,  which  has  a 
dagger-like  upper-lip  and  a  piercing  "  pro- 
boscis, which  draws  blood  profusely;"  the 
Buffalo-fly  of  Illinois  and  the  West,  which 
I  have  observed  killing  poultry  in  great 
numbers,  and  which  is  known  to  torment 
horses  and  other  animals  to  death,  when 
very  numerous;  a  Hungarian  species,  often 


killing  cattle;  while  in  tropical  America 
they  are  a  dreadful  scourge,  where  for 
several  nights  I  was  kept  awake  by  them 
when  trying  to  sleep  in  the  forests  near 
the  rivers,  sometimes  finding  myself  and 
my  shirt  thickly  specked  with  blood,  from 
their  punctures.  These  minute  sand-flies 
of  the  Amazon  have  hard  bodies,  and  the 
swarm  seeks  entrance  beneath  one's  gar- 
ments, from  which  they  cannot  be  kept 
out.  There  they  were  especially  active  at 
night,  together  with  the  mosquitoes. 

In  studying  the  larvae  at  Buttermilk 
Creek  (on  July  26th),  I  saw  that  in  some 
places  they  graded  down  smaller  and 
smaller  toward  the  shore,  and  then  saw 
in  one  place,  they  were  thus  graded  quite 
up  to  the  water-line,  where  they  were  so 
small  as  to  be  hardly  visible  without  a 
microscope,  and  then  saw  the  smallest 
ones  on  the  rocky  surface  above  the  water 
and  detected  their  source.  They  were 
issuing  from  thin  brownish  masses  just  a 
little  way  above  the  water  on  the  sunny 
exposure  of  the  sloping  rock.  A  micro- 
scopic examination  showed  these  to  be  the 
masses  of  eggs.  I  have  also  found  the  eggs 
abundant  on  the  ist  of  June.  From  these 
the  young  were  passing  downward  into  the 
water  to  begin  an  aquatic  life.  Here  I  col- 
lected and  preserved  a  large  quantity  of  ma- 
terial, representing  the  early  development 
from  the  egg  to  the  full-grown  larva.  Also 
I  obtained  in  the  rapids,  where  the  larvae 
were  plentiful,  a  quantity  of  pupae  and 
cocoons,  which  I  supposed  (and  afterwards 
proved)  to  belong  to  the  same  species. 
After  watching  these  insects  in  several  of 
our  streams  without  further  success,  and 
failing  to  rear  them  in  aquaria,  I  planned 
to  supply  their  normal  conditions  and  in- 
duce their  development  where  it  could  be 
observed.  Covering  one  end  of  a  glass 
tube  with  gauze,  I  inserted  several  ad- 
vanced larvae,  and  connected  the  other 
end  with  a  faucet  over  a  sink  so  that  the 
water  passed  through  it  swiftly.  These  I 
observed  for  many  days  until  they  made 
their  silken  cocoons  and  assumed  the  pupal 
form,  from  which  the  perfect  insect  finally 
appeared.     But  the  velocity  of  the  water 
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was  so  great  ^s  to  grind  to  pieces  the 
mature  forms  when  they  came  free,  so  it 
was  with  great  difficulty  I  secured  three 
specimens  for  identification. 

I  doubt  if  their  eggs  have  ever  been 
seen  before.  "  The  eggs  of  the  Simulia  or 
Sand-fly  appear  to  be  at  present  unknown; 
there  is,  however,  little  doubt  that,  like 
those  of  other  gnats,  they  are  deposited  on 
the  surface  of  the  water,  and  in  that  situ- 
ation are  hatched  by  the  warmth  of  the 
sun,  combined  with  the  moisture  of  the 
water."     {Newman,  Hist,  of  Itisccts.) 


Eggs   of   Siimulium  :    a,  portion  of   mass  from  side  ;  b^  do. 
from  top ;  c,  d^  single  eggs — enlarged  (after  Barnard). 

The  eggs  are  long-ovoid  in  form,  measur- 
ing 0.40  X  0.18""".  They  are  united  in  a 
compact  layer,  often  with  the  sides  so 
pressed  together  as  to  make  the  form  some- 
what polyhedral,  and  generally  with  one 
end  a  little  flattened  or  concave.  When 
the  fresh  egg  has  imbibed  glycerine,  a 
large,  somewhat  irregular  spheroid  nucleus, 
with  its  distinct  spherical  nucleolus,  ap- 
pears at  one  end.  The  embryonic  devel- 
opment proceeds  as  usual  with  other  flies. 
The  young  larva  is  larger  at  the  anal  end, 
which  is  the  last  to  be  withdrawn  from 
the  egg-membrane.  Its  terminal  aperture 
serves  as  a  sucker  to  attach  by,  and  has  its 
thick  margin  covered  by  rows  of  minute 
elevated  points.  Adjacent  to  this,  the 
youngest  larva  bears  some  transparent 
cylindriform  appendages,  at  least  three 
in  number,  which  are  soon  to  disappear. 
In  front  of  the  anal  segment  is  a  ventral 
prominence.  Its  convex  surface  can  be 
retracted  to  form  a  concavity  or  vacuum 


which  helps  the  larva  to  cling  fast  and  is 
essentially  a  quasi-sucking-disk.  The  pro- 
thorax  bears  a  single  proleg,  nearly  as  long 
as  the  head,  with  its  distal  end  covered  by  a 
great  number  of  minute  denticles  or  hook- 
lets.  This  and  the  anal  area  are  the  two 
points  on  which  the  maggot  walks,somewhat 
as  loopers  or  measuring-worms  do,  only,  by 
doubling  itself  sidewise,  it  brings  one  end  by 
the  side  of  the  other, which  is  then  advanced 
again.  Two  slender  antennae,  each  appar- 
ently with  two  segments,  and  later  three, 
are  noticed  on  the  sides  of  the  head. 
Above  the  somewhat  hairy  lower  lip  is  a 
pair  of  mouth-appendages,  which  may  re- 
present palpi,  each  with  many  short  hairs 
on  its  end  and  side.  Still  higlier  are  the 
maxillae  and  a  pair  of  remarkable  mouth- 
parts,  which  would  naturally  represent  a  pair 
of  mandibles.  These  are  short  arms,  each 
bearing  on  its  end  an  incomplete  whorl  of 
extremely  long,  slender,  curved,  radiating 
hooks  or  bristles,  forming  rake-like  or 
comb-like  appendages,  which  keep  up  a 
grasping,  raking  motion  toward  the  mouth, 
seemingly  to  capture  and  rake  out  from 
the  water  and  into  the  mouth  floating  or- 
ganisms as  food.  This  end  of  the  body  is 
generally  elevated  somewhat  in  the  water, 
while  the  anal  end  is  usually  adherent. 
The  larvae,  although  light  at  first,  soon 
become  black  except  on  the  ventral  sur- 
face. They  grow  about  1.50^"'  long  before 
transforming.  A  viscid  secretion  draws 
out  into  strong  silk  fibre.  It  is  strange 
how  this  substance  can  harden  in  water 
without  drying.  The  larva  when  loosened 
from  its  hold  will  hang  in  the  swift  current, 
anchored  by  its  thread,  or  when  lifted 
from  the  water,  several  may  hang  together 
pendant  on  these  telegraph  lines,  which 
seem  also  to  connect  the  individuals  with 
each  other,  for  they  are  on  a  kind  of  web- 
work.  Finally  the  full-grown  larva  spins 
on  the  surface  of  the  rock  a  net-like  silken 
cocoon,  which  is  boot-shaped,  open  above 
and  inclined  down-stream  at  an  angle  with 
the  horizon.  In  this  the  pupa  form  is 
taken  on,  its  thorax  filling  the  aperture 
above  and  bearing  some  long  prongs  which 
project  out  from  it.     These  queer  append- 
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ages  are  in  two  groups,  one  on  either  side 
of  the  chest  (thorax).  Five  primary  trunks 
arise  together,  each,  except  one,  dividing 
immediately  to  form  a  pair.  They  rise  in 
a  diverging,  somewhat  curved  manner,  and 
are  about  one-half  as  long  as  the  body  of  the 
pupa, which  differs  from  the  others  described 
in  having  nine  horns  on  each  side  of  the 
thorax.  I'he  chitine  walls  of  these  prongs 
are  finely  porous.  I  have  detected  them 
already  in  the  larva  beneath  the  skin  fully 
formed  of  epithelial  cells,  which  have  hot 
yet  deposited  the  chitine  layer.  They  all 
arise  from  the  same  spot,  and  I  have  found 
them  to  be  branches  from  a  single  internal 
tube,  a  part  of  which  is  seen  within  the 
molted  pupal  skin.  This  stigma-tube 
from  which  they  arise  has  a  diameter 
about  equal  to  that  of  any  individual 
prong  near  its  base.  Like  the  air-tubes  of 
other  insects  it  is  composed  of  chitinous 
ring-fibres,  etc.  Thus  I  have  settled  be- 
yond doubt  the  nature  of  these  para,doxi- 
cal  appendages  of  the  Simulium.  They 
are  respiratory  organs  of  the  nature  of 
tracheal  gills. 

The  larval  skin  is  found  crammed  in  by 
the  side  of  the  pupa,  and  finally  the  pupa 
skin  is  left  with  it. 

The  length  of  the  adult  is  a  trifle  over 
4"""'  (5-32  of  an  inch)  ;  color,  dark  brown  ; 
legs,  lighter  brown  ;  balancers  and  basal 
half  of  each  rear  heel  (ist  tarsal),  white  ; 
abdomen,  blue-gray  beneath  and  toward 
the  sides  ;  antennae  tapering  somewhat 
toward  the  distal  end. 


THE  USE  OF  PYRETHRUM. 


THE    EDITOR. 


Since  we  found,  in  1878,  that  Pyre- 
thrum  powder  was  so  thorough  and  effect- 
ive in  killing  the  Cotton  Worm,  and  par- 
ticularly since  the  favorable  results  ob- 
tained by  its  use  in  the  open  cotton  field  a 
year  ago,  as  shown  in  our  February  num- 
ber (p.  43),  we  have  had  a  firm  belief  that 
it  is  to  be  the  insecticide  of  the  future, 
and  that  instead  of  the  thousands  of  tons 
of  Paris  green,  and  other  poisonous  and 
dangerous  arsenical  compounds  that  have 


been  sold  all  over  the  country,  for  use 
against  the  Colorado  Potato-beetle,  the 
Cotton  Worm  and  other  great  insect 
pests,  we  shall  soon  have  this  Pyrethrum 
extensively  cultivated  and  used.  The  sole 
objection  to  it  now  is  the  cost  ;  and  while 
those  who  manufacture  it,  and  put  it  on 
the  market  in  small  powder  packages, 
would  like  to  monopolize  its  growth  and 
production,  they  cannot  long  do  so.  It 
grows  almost  as  easily  as  Mayweed,  or 
Ox-eye  daisy,  and  we  have  taken  steps  to 
have  it  tested  and  introduced  in  several 
different  sections. 

Having,  a  year  ago,  commenced  a  series 
of  experiments  which  are  being  continued, 
we  shall  report  the  results,  from  time  to 
time,  and  commence  with  the  following 
notes  of  a  series  made  in  July,  1879,  ^1^" 
der  our  direction,  by  Mr.  W.  A.  Henry,  of 
Ithaca,  N.  Y.  : 

EFFECTS    OF     THE    POWDER. 

On  Flea-beetles. — July  gth. — Tried 
the  powder  on  young  cabbage  plants,  for 
the  purpose  of  driving  off  the  Flea-beetles, 
which  were  very  numerous,  having  entirely 
ruined  many  plants.  Dusted  the  powder 
over  the  plants,  but  do  not  find  it  very 
effective,  as  the  fleas  are  on  the  under  side 
of  the  leaves,  and  difficult  to  reach.  More- 
over, the  powder  does  not  adhere  well  to 
the  glaucous  leaves.  The  insects  spring 
away  upon  dusting  the  powder  over  the 
leaves,  and  many  evidently  escape  without 
carrying  any  of  it  with  them.  Did  not 
observe  that  the  powder  affected  any  of 
them. 

July  2ist. — Found  the  powder  still  upon 
the  plants.  (There  has  been  no  rain,  and 
but  little  dew  in  the  interval.) 

Only  two  Flea-beetles  were  found,  and 
these  were  on  the  under  side  of  the  leaf. 

On  Blister-beetles.  —  July  igth.  — 
Found  the  Striped  Blister-beetle  defoli- 
ating a  large  Passion  Flower  vine.  Upon 
applying  the  powder,  the  insect  was  at 
once  affected,  and  began  to  make  vigorous 
efforts  to  remove  the  irritating  substance 
by  rubbing  the  legs  against  the  body.  In 
less  than  three  minutes,  however,  it  is  un- 
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able  to  run,  and  it  moves  its  legs  in  a 
drunken  sort  of  way. 

J^iify  2ist. — One  of  the  beetles,  which 
yielded  to  the  powder  two  days  ago,  lies 
helpless  on  its  back,  but  keeps  up  a  con- 
stant twitching  of  the  last  joints  of  the 
legs,  showing  life,  but  nothing  more.  It  is 
now  more  than  fifty  hours  since  it  ceased 
to  walk,  and  yet  it  is  alive. 

The  powder  dusted  over  the  vine  has 
completely  freed  the  vine  from  its  ene- 
mies. 

August  2d. — One  week  ago  rain  fell.  A 
few  beetles  are  now  found  about  the  vine. 

On  Cabbage  Worms. — July  igth. — 
The  imported  Cabbage  Butterfly  {Pie/is 
rapcB)  is  now  to  be  found  everywhere  in  the 
vicinity  of  cabbage  patches.  As  they  were 
found  about  thistle-blossoms,  an  effort  was 
made  to  dust  powder  upon  them,  as  they 
rested,  gathering  the  honey.  This  is  easily 
done,  but  the  creature  is  found  to  fly  away 
and  continue  its  search  for  food  for  some 
time.  Of  sevenil  so  dusted  only  one  is 
known  to  have  yielded  to  the  powder. 

Four  were  caught  and  dusted  with  the 
powder,  and  allowed  to  fly  about  in  the 
room,  where  they  could  free  themselves, 
if  possible,  from  the  effects.  In  three 
minutes  they  showed  signs  of  irritation, 
and  in  two  more  their  movements  were 
drunken,  the  power  of  flight  rapidly  yield- 
ing to  the  poison,  which  seems  always  to 
affect  the  limbs  first.  In  ten  minutes  they 
were  helpless,  and  after  five  hours  not  yet 
dead. 

At  the  same  time  the  worms  of  this 
species  were  dusted,  and  in  two  minutes 
showed  signs  of  pain,  and  grew  rapidly 
helpless.  A  very  little  of  the  powder  evi- 
dently would  suffice  for  these. 

In  one  instance  about  thirty  of  the 
larvK,  mostly  full  grown,  were  placed  in  a 
tin  box,  in  which  was  dropped  one  of  the 
Blister-beetles,  that  had  adhering  to  its 
body  such  of  the  powder  as  remained 
after  the  beetle  had  struggled  to  clean 
itself.  In  an  hour  and  a  half  from  the 
time  the  box  was  closed  (after  placing 
within  it  the  beetle)  it  was  opened,  and 
all  but  seven  of  the  worms  found  dead,  or 


dying,  and  they  had  avoided  contact  with 
the  beetle  by  crawling  to  the  top  of  the 
box. 

The  power  of  even  a  minute  quantity 
of  the  powder  is  thus  shown  to  be  effect- 
ive with  these  pests. 

On  ScjUASH  Bugs. — July  2jd. — A 
pumpkin  vine  was  found,  upon  which 
were  a  few  full-grown  Squash-bugs,  and 
hundreds  of  smaller  ones — enough  to  en- 
tirely kill  the  vine  in  a  short  time.  Upon 
applying  the  powder,  the  bugs  did  not 
seem  to  show  much  irritation,  and  it  was 
even  surmised  that  they  would  not  yield 
to  its  effects.  Four  hours  later,  however, 
it  was  found  that,  with  hardly  a  single  ex- 
ception, they  were  dead,  or  dying,  and  lay 
in  great  number  on  the  ground,  directly 
under  the  very  leaves  upon  which  they 
had  been  feeding. 

On  Roaches. — July  24th. — One  of  the 
clerks  at  the  Treasury  Department  com- 
plained of  the  Cockroaches  infesting  the 
desks  at  which  they  work.  Powder  was 
suggested,  and  tried  upon  one  desk,  and 
for  a  week  not  one  has  been  found  about 
the  desk  in  question,  though  abundant 
about  the  adjoining  ones. 

EFFECT    OF    THE     FUMES    OF     BURNING 
PYRETHRUM. 

The  Pyrethrum  was  burned  by  placing 
it  in  a  tin  dish  and  applying  a  match.  It 
took  fire  easily,  and  burned  like  sawdust, 
giving  off   considerable  smoke. 

The  smoke  was  collected  in  a  tight  tin 
case  with  glass  sides. 

The  first  insects  placed  within  were 
locusts  and  crickets.  These  held  to  the 
sides  of  the  tin  case  for  some  four  to  five 
minutes  in  the  dense  fumes  before  they 
yielded  and  fell  down.  They  acted  much 
as  other  insects  do  when  under  the  influ- 
ence of  Pyrethrum  (unburned). 

Carnivorous  beetles  seemed  to  hold  out 
even  longer  than  the  locusts. 

Flies  in  a  wire  gauze  fly-trap  were  sub- 
jected to  the  smoke,  by  blowing  it  through 
the  trap  and  burning  it  inside.  They  were 
greatly  irritated,  as  shown  by  buzzing 
about,  and  by  constantly  rubbing  the  body 
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with  the  legs,  as  if  to  free  it  from  some 
irritating  substance. 

Although  in  an  air  with  far  less  smoke 
in  it,  they  yielded  as  soon  as  the  locusts. 

Nearly  two  tablespoonfuls  of  the  pow- 
der was  burned  in  the  kitchen,  with  the 
windows  closed. 

The  flies  were  soon  affected  in  the  part 
of  the  room  where  the  smoke  went,  but 
only  one  was  seen  to  become  helpless. 

Several  gnats  on  the  window  became 
helpless  in  a  very  short  time,  and  a  mos- 
quito soon  yielded. 

These  last  two  instances  were  very 
marked. 

It  would  seem  that  the  insects  tried 
were  affected  in  the  following  order  : 

Ground-beetles.  Flies. 

Locusts.  Mosquitoes. 

Crickets.  Gnats. 


AMERICAN  vs.  ITALIAN  BEES. 

BY    PROF.    A.    J.    COOK.* 

It  would  seem  from  the  above  that 
American-bred  bees  have  shorter  tongues 
than  those  direct  from  Italy.  It  seems 
very  probable  that  "  natural  selection,"  the 
very  law  which  raised  the  Italians  to  their 
position  of  superiority,  also  gave  to  them 
their  longer  tongues.  Shut  up  in  their 
mountain  home,  a  mere  isolated  basin, 
where  competition  must  have  been  very 
excessive,  Nature  took  advantage  of  every 
favorable  variation  and  developed  those 
striking  excellences  peculiar  to  the  Italian. 
During  these  ages  there  was  no  kindly  bee- 
master  possessed  of  the  intelligence  suffi- 
cient to  nurse  the  weaklings,  nor  any  "  Dol- 
lar Queen  business "  to  stimulate  indis- 
criminate breeding,  and  the  weak  "died 
victims  to  starvation.  And  so  we  are  in- 
debted to  the  stern,  inexorable  law  of 
nature  for  the  incomparable  breeding  which 
wrought  out  such  admirable  results  in  far- 
famed  Liguria.  Unquestionably  the  crowd- 
ed apiaries  of  Austria  and  Germany  have 
heightened  the  "  struggle  for  life,"  and  had 
a  similar  tendency  to  develop  superior  ex- 
cellence in   the  European  black  bees.     It 


*  From  a  recent  paper  on  the  Tongue  of  the  Honey  Bee,  in 
the  A  merican  Bee  Journal. 


is  more  than  probable  that  the  German 
bees  of  crowded  Europe  have  longer 
tongues  and  are  generally  superior  to  the 
same  in  America,  where  they  have  long 
been  favored  with  broad,  floral  areas  and 
comparative  absence  of  competition.  I 
should  expect  that  this  very  law  might 
have  developed  varieties  of  the  black  race 
which  are  superior  to  others  of  the  same 
race.  It  is  more  than  possible  that  "  sur- 
vival of  the  fittest  "  explains  the  origin  of 
the  superior  varieties  which  are  said  to 
exist  in  various  provinces  of  Europe.  For 
the  same  reason  we  should  surely  expect 
superior  excellence  in  the  Cyprian  bees. 
Crowded  as  they  have  been  for  long  years 
or  ages  in  their  small  island  home,  the 
principle  of  "  survival  of  the  fittest  "  must 
have  been  working  powerfully  to  weed 
out  the  inferior  and  to  preserve  and  make 
stronger  the  superior.  And  so  the  great 
poet  has  well  said  :  "  Sweet  are  the  uses 
of  adversity." 

From  the  above  considerations  it  seems 
obvious,  that  would  we  perpetuate  the  ex- 
cellences given  us  by  the  skillful  breeding 
of  nature,  though  we  may  not  destroy  all  the 
feeble,  as  nature  has  done,  we  must  assur- 
edly study  and  observe  so  closely,  that  we 
shall  know  of  a  surety  which  are  our  very 
superior  queens,  and  be  even  more  careful 
to  breed  from  no  other.  Whether  care  or 
carelessness  will  be  most  promoted  by  our 
present  system,  I  leave  for  you  to  say.  But 
I  do  wish  that  we  might  have  at  least 
a  few  breeders  with  time,  means,  caution, 
skill,  and  patience,  who  would  work 
with  earnest  zeal  to  not  only  keep  all  the 
excellence  we  now  have,  but  to  augment 
this  excellence,  as  I  am  sure  it  may  be 
augmented. 

But  if  our  cheap  queen  system  is  to  con- 
tinue, then,  surely,  we  may  well  stimulate 
frequent  importations  from  Italy  and  Cy- 
prus, and  thus  hope  to  compensate  in  part 
for  what  will  be  lost  by  hasty,  careless  and 
indiscriminate  breeding. 


It  is  stated  that  last  year  the  Colorado 
Potato-beetle  reduced  the  starch  produc- 
tion of  Coos  County,  N.  H.,  to  two-tenths 
of  what  it  formerly  was. 
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RETARDED  DEVELOPMENT  IN  A   BLISTER 
BEETLE. 

The  exceptional  length  of  time  required 
in  the  development  of  certain  individuals 
of  a  particular  species,  is  one  of  the  most 
interesting  phenomena  in  nature. 

In  the  month  of  October,  1 87  7, we  hatched 
a  number  of  triungulins  from  the  same 
batch  of  eggs  laid  by  a  female  of  the 
Striped  Blister-beetle  {Epicauta  vittatd), 
and  fed  them  on  the  eggs  of  the  Differential 
Locust  iyCalopteims  differentials).  Several 
of  the  resulting  beetles  issued  the  following 
summer  ;  three  of  them  passed  a  second 
winter  in  the  coarctate  larva  state,  and 
issued  as  beetles  the  second  summer  ;  while 
one  remained  unchanged  during  this  second 
summer  of  1879.  We.  examined  it  from 
month  to  month,  always  finding  it  healthy, 
but  began  to  fear,  as  the  present  summer 
approached,  that  it  must  have  been  injured 
and  was  really  dead.  It  was  unchanged 
on  the  3d  of  May  of  the  present  year,  but 
on  looking  at  it  again  on  the  15th  of  June, 
we  were  gratified  to  find  that  it  had  left  its 
rigid  skin  and  presented  itself  in  the  form 
of  the  final  or  third  larva.  It  had  trans- 
formed to  the  true  pupa  on  the  ist  of  July, 
and  would  undoubtedly  have  given  out  the 
beetle  two  weeks  later  had  we  not  preferred 
to  preserve  it  in  the  pupa  state  for  our 
cabinet. 

In  this  case  the  individual,  though  sub- 
mitted to  exactly  the  same  conditions  as 
the  other  specimens,  which  had  simulta- 
neously hatched  with  it— but  which  went 
through  all  their  transformations  within 
either  one  or  two  years— remained  dormant 
for  nearly  three  years,  with  their  repeated 
changes  of  season  and  temperature.  With 
the  exception  of  the  first  winter,  when  it 
was  kept  indoors  without  freezing  and  when 
development  should  have  been  presumably 
hastened,  the  specimen  was  kept  in  a  tin 
box  buried  the  proper  distance  beneath  the 
ground  out  of  doors,  so  as  to  be  as  nearly 
as  possible  under  natural  conditions. 

What  is  the  secret  of  such  great  differ- 
ences m  time  of  development  of  individuals 
submitted  to  exactly  similar  conditions? 
Who  can  tell .? 


OX-EYE  DAISY  AS  AN  INSECTICIDE. 

Among  the  different  weeds  that  we  have 
desired  to  try  for  possible  properties  de- 
structive to  insect  life,  is  the  Ox-eye  Daisy 
{Leitcatifhemiif/i  vulgare).  The  following 
report  of  some  experiments  made  at  our 
recjuest  by  Prof.  W.  S.  Barnard,  do  not 
give  much  hope  of  it  : 

"  It  takes  a  long  time  to  get  the  daisies 
dry  enough  for  grinding  to  a  powder.  For 
several  days  I  have  had  them  in  the  sun, 
except  at  night  and  when  raining,  but  they 
are  not  yet  dry.  Artificial  heat  is  hardly 
better,  and  I  have  not  dared  to  use  much 
heat  for  fear  of  driving  off  the  volatile  poi- 
sonous element  which  they  are  supposed 
to  contain.  My  flowers  are  hardly  ready 
yet  for  grinding. 

"  But  I  have  improved  the  time,  closely 
trying  the  tea  and  alcoholic  extracts  from 
the  flowers  and  from  the  stems.  I  crushed 
the  parts  thoroughly  in  alcohol  in  a  mortar, 
and  then  used  a  5-foot  glass  tube  in  a  large 
bottle  at  a  gentle  heat  for  a  half  day  with 
each  extract.  These  extracts  should  be 
about  as  effectual  as  though  made  from  the 
powder,  so  I  do  not  expect  anything  better 
from  it.  I  have  no  evidence  that  they  will 
prove  of  any  practical  value,  after  having 
atomized  them  on  to  many  specimens  of 
larval  potato-beetles,  aphides,  young  grass- 
hoppers, Mamestra  picta,  Pieris  rapce,  and 
other  caterpillars." 


Dr.  H.  Hagen,  of  Cambridge,  Mass.,  has 
a  short  paper  entitled  "  Essai  d'un  Synopsis 
des  larves  de  Calopterygines,"  in  the  An- 
nales  de  la  Soc.  Ent.  de  Belgique,  pp.  Ixv 
— Ixvii,  giving  short  diagnoses  of  the 
larvae  of  the  Neuropterous  genera  Calop- 
teryx,  Hetcerina,  Euphcea,  and  Cora  (?). 
The  larvae,  in  several  instances,  have  been 
determined  by  exclusion.  Of  special  in- 
terest are  the  larvje  of  Euphcea,  as  they  are 
provided  with  lateral  abdominal  branchiae, 
a  character  recurring  in  the  genus  Siaiis, 
but  unique  in  the  family  Odonata. 


Prof.  C.  L.  Kirschbaum,  of  Wiesbaden, 
the  distinguished  naturalist,  and  well-known 
to  the  entomological  world  by  his  papers 
on  Hemiptera,  died  on  March  2d,  at  the 
age  of  69  years. 
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DIRECTIONS  FOR  RAISING  PYRETHRUM. 

We  have  lately  been  obtaining  and 
distributing,  on  behalf  of  the  U.  S.  Ento- 
mological Commission,  the  seed  of  this 
valuable  plant  for  trial  in  the  Southern 
States.  The  following  directions  for  sow- 
ing and  cultivating  have  been  furnished  us 
by  the  California  growers.  That  quite  so 
much  care  is  necessary,  or  that  any  more 
is  required  than  for  the  cultivation  of  other 
Compositae  is  doubtful,  since  it  has  been 
grown  with  the  greatest  ease  in  past  years 
at  Washington,  as  we  are  informed  by  that 
experienced  horticulturist  Mr.  Wm.  Saun- 
ders, and  also  around  Ithaca,  N.  Y.,  as  we 
learn  from  Prof.  Barnard. 

Prepare  a  small  bed  of  fine,  loose,  sandy,  loamy 
soil,  slightly  mixed  with  fine  manure.  Mix  the 
seed  with  dry  sand  and  sow  carefully  on  top  of 
the  bed.  Then  with  a  common  rake  disturb  the 
surface  of  the  ground  half  an  inch  in  depth. 
Sprinkle  the  bed  every  evening,  until  sprouted  ; 
too  much  water  will  cause  injury.  After  it  is 
well  sprouted,  watering  twice  a  week  is  sufficient. 
When  about  a  month  old,  weed  carefully.  They 
should  be  transplanted  to  loamy  soil  during  the 
rainy  season  of  winter  or  spring. 


The  Cotton  Worm  Investigation. — 
Prof.  C.  V.  Riley,  Chief  of  the  United 
States  Entomological  Commission,  who  has 
in  charge  the  investigation  of  the  Cotton 
Worm,  arrived  in  the  city  yesterday  from 
Atlanta,  Georgia,  where  he  met,  by  appoint- 
ment, Prof.  J.  P.  Stelle,  of  Mobile,  and 
Prof.  Eugene  A.  Smith,  of  the  State  Uni- 
versity at  Tuscaloosa.  He  is  accompanied 
by  W.  S.  Barnard,  Prof,  of  Entomology 
and  Invertebrate  Zoology  at  Cornell  Uni- 
versity. In  an  interview,  Prof.  Riley  gave 
us  the  following  outline  of  the  organization 
of  his  corps  of  assistants  in  the  important 
work  which  he  is  pursuing. 

Prof.  Stelle  will  go  to  Texas,  making  his 
headquarters  somewhere  in  the  Colorado 
Bottom,  where  he  will  be  assisted  by  Judge 
W.  J.  Jones,  of  Virginia  Point,  near  Gal- 
veston. 

Prof.  Barnard  will  make  his  headquar- 
ters at  Vidalia,  Louisiana,  so  as  to  fully 
study  those  portions  of  Louisiana  and 
Mississippi  which  were  neglected  in  1878 
and  1879  on  account  of  yellow  fever. 


In  Mississii)pi,  Prof.  R.  W.  Jones,  of  the 
State  University,  assisted  by  Dr.  E.  H. 
Anderson,  of  Kirkwood,  and  Mr.  Lawrence 
Johnson,  of  Holly  Springs,  will  represent 
the  Commission  among  the  cotton  lands  of 
that  State. 

In  Alabama,  Judge  J.  F.  Bailey,  of  Ma- 
rion, assisted  by  Mr.  Jaines  Roane,  chemist, 
of  Georgetown,  D.  C,  will  make  a  special 
series  of  experiments. 

In  Georgia,  Prof.  J.  E.  Willet,  of  Mercer 
College,  will  make  a  series  of  experiments 
to  test  the  usefulness  of  fungus  germs  in  the 
destruction  of  the  worm,  and  will  have  the 
aid  and  advice  of  W.  G.  Farlow,  Prof,  of 
Cryptogamic  Botany  at  Harvard. 

In  Florida,  Mr.  H.  G.  Hubbard,  a  well- 
known  entomologist  of  Detroit,  Michigan, 
who  has  been  for  some  time  stationed  at 
Crescent  City,  will  make  a  series  of  practical 
observations  and  experiments,  and  will  here- 
after have  his  headquarters  at  Tallahassee. 

Prof.  Smith  will  be  occupied  more  particu- 
larly with  the  preparation  of  maps  showing 
the  different  cotton  regions,  and  indicating 
a  new  classification  of  the  cotton  belt  with 
reference  to  the  hibernation  of  the  insect. 

Mr.  E.  A.  Schwarz,  who  has  been  as- 
sociated with  Prof.  Riley  from  the  begin- 
ing  of  the  investigation,  and  Mr.  W.  H. 
Patton,  an  experienced  entomologist  of 
Connecticut,  remain  at  the  headquarters 
of  the  Commission  in  Washington  during 
Prof.  Riley's  absence,  and  will  take  the 
field  later  in  the  season  at  points  to  which 
future  experience  may  direct.  Prof.  Riley 
leaves  to-day  for  Mississippi,  but  will  be 
back  in  this  region  next  week.  He  will 
travel  from  point  to  point  superintending 
the  work,  and  advising  with  his  assistants. 
Toward  the  end  of  September  he  expects 
to  go  to  California  to  learn  everything  con- 
nected with  the  cultivation  of  Pyret/irufn, 
a  plant  which  he  believes  will  be  one  of  the 
future  dangerless  antidotes  to  the  worm, 
and  the  cultivation  of  which  he  has  already 
taken  steps  to  introduce  in  the  South. — 
Selina  (Ala.)  Times,  July  21,  1880. 


State  Entomologist  for  New  York. 
-We  are  glad  to  be  able  to  announce  that 
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Mr.  J.  A.  Lintner,  of  the  New  York  State 
Museum  of  Natural  History,  has  been  ap- 
pointed to  the  position  of  State  Entomolo- 
gist for  the  State  of  New  York,  and  that 
our  hope  expressed  in  the  May  number  has 
thus  been  realized.  The  passage  of  the 
bill  was  almost  entirely  due  to  his  efforts, 
seconded  by  the  Board  of  Regents  of  the 
University.  He  was  strongly  recommended 
by  said  Board,  by  the  State  Agricultural 
Society,  and  by  all  the  leading  entomolo- 
gists of  the  country.  There  were  several 
competitors  and  applicants  for  the  position, 
but  none  of  them  had  the  experience  which 
Mr.  Lintner  can  bring  to  bear  in  editing 
either  Dr.  Fitch's  unpublished  works  or  a 
new  edition  of  the  published  reports,  should 
such  work  be  required.  The  bill  appro- 
priates ^2,000,  without  specifically  defining 
the  duties  to  be  performed.  We  feel  con- 
fident that  Mr.  Lintner  will  make  such  good 
use  of  the  opportunity  as  to  insure  future 
appropriations  for  the  good  work.  The 
appointment  was  made  by  the  Governor, 
and  Mr.  Lintner  entered  upon  the  duties 
of  the  office  on  the  first  of  July. 

Economic  Investigations  in  the 
South  and  West. — The  U.  S.  Entomo- 
logical Commission  had  a  prolonged  session 
immediately  after  the  adjournment  of  Con- 
gress, and  perfected  plans  for  carrying  to 
completion  the  work  with  which  it  is 
charged.  As  during  the  previous  year,  the 
labor  is  divided  so  that  Prof.  Riley  takes 
charge  of  that  part  of  the  work  in  which  the 
cotton  planter  is  concerned,  while  Dr. 
Packard  and  Prof.  Thomas  take  charge  of 
the  work  in  the  West,  relating  to  the  Rocky 
Mountain  Locust.  They  will  be  assisted  by 
Prof.  Aughey  and  Mr.  Lawrence  Bruner,  of 
Nebraska,  Dr.  John  Marten,  of  Carbondale, 
111.,  Prof.  Allen  Whitman,  of  Minneapolis, 
Minn.,  and  others.  Prof.  Thomas  left  Car- 
bondale on  the  10th  of  July  for  an  extended 
exploration  of  those  parts  of  Dakota  and 
British  America  which  embrace  some  of 
the  most  important  regions  in  the  perma- 
nent breeding  grounds  of  the  locust  ;  while 
Dr.  Packard  has  arranged  to  leave  about 
the   middle   of   the   month    for  the  more 


western  regions  of  the  same,  represented  in 
Montana,  Wyoming,  Utah,  and  the  moun- 
tain region  of  British  America.  Having 
organized  our  own  corps  of  assistants,  we 
expect  to  start  South  about  the  12th  inst. 


The  annual  meeting  of  the  Entomolo- 
gical Club  of  the  American  Association  for 
the  Advancement  of  Science  will  be  held 
at  the  Museum  of  the  Boston  Society  of 
Natural  History,  corner  of  Berkeley  and 
Boylston  Streets,  Boston,  commencing  at 
2  p.  m.,  Tuesday,  August  24,  1880. 

It  is  proposed  to  send  to  every  member 
of  the  American  Association,  and  to  all 
others  who  may  favor  the  undersigned 
with  their  address  for  that  purpose,  a  cir- 
cular announcing  the  special  subjects  which 
will  be  presented  at  this  meeting  of  the 
Club  ;  and,  therefore,  all  entomologists  who 
desire  to  read  communications  at  that  time 
are  requested  to  notify  one  of  the  under- 
signed before  August  ist.  This  will  ensure 
a  fuller  discussion  of  the  topics  presented, 
and,  it  is  hoped,  a  larger  attendance. 

There  will  be  an  informal  social  gather- 
ing of  entomologists  at  the  rooms  of  the 
Boston  Society  of  Natural  History,  August 
24,  1880,  from  10  a.  m.  to  I  p.  m.  During 
the  meeting  of  the  American  Association, 
a  room  will  be  constantly  open  for  the  ex- 
clusive use  of  the  entomologists. — Samuel 
H.  ScuDUER,  President,  Cambridge,  Mass., 
B.  Pickman  Mann,  Secretary,  Cambridge, 
Mass. 


It  appears  from  Katter's  Index  Entomol- 
ogicus  that  Germany  takes  the  lead  in  the 
number  of  devotees  to  our  favorite  sci- 
ence. The  entomologists  and  collectors 
there  enumerated  are  thus  tabulated  by 
Psyche:  Germany,  740;  Austria,  213; 
Switzerland,  97  ;  Holland,  84  ;  Belgium, 
93  ;  Italy,  128  ;  Spain,  19  ;  Portugal,  2  ; 
Greece,  3  ;  Roumania,  i  ;  Russia,  58  ;  Fin- 
land, 8  ;  Sweden,  26  ;  Norway,  2  ;  Den- 
mark, 4  ;  England,  433  ;  Scotland,  15  ;  Ire- 
land, 3  ;  France  (whose  coleopterists  are 
not  included),  197  ;  total  2,126.  Of  ento- 
mological societies,  Europe  is  credited  with 
17  ;  America,  4,  and  Australia,  i. 
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Campodea  fragilis  Meinert. — This  lit- 
tle animal,  described  in  the  Annals  and 
Magazine  of  Nat.  H.,  1867,  p.  377,  and 
"  frequent  in  the  neighborhood  of  Copen- 
hagen, in  moist  black  earth,  under  stones, 
etc.,"  exists  here  at  Ithaca,  N.  Y.,  where  I 
have  found  it  (June  8, 1880)  in  damp  sandy 
earth.  Meinert  says,  "  It  lives,  at  least 
partly,  on  dead  insects,  as  I  have  often 
found  in  its  stomach  scales  of  butterflies 
and  other  remains  of  insects,  which  it  could 
not  have  attacked  or  overcome  alive"  (/.  c). 
Lubbock's  Monograph  of  the  CoUetnbola 
and  Thysanura  gives  us  nothing  additional, 
and  I  doubt  if  it  has  been  observed  in 
America  before.  Since  this  genus  is  re- 
garded by  some  as  the  connecting  link 
between  the  Myriapoda  and  the  Insecta  pro- 

[Fig.  104.] 
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Degeeria  lanugi- 
nosa (after  Barnard). 


Campodea  fragilis 
(after  Barnard). 


per,  and  as  representing  the  original  stock 
(see  Lubbock,  Origin  and  Metamorphoses  of 
Insects),  from  which  all  the  orders  of  insects 
have  been  derived,  its  species  have  an  un- 
common interest  like  that  of  the  Ainceba 
or  of  Amphioxus.  These  creatures  possess 
only  the  most  essential  marks  of  insects, 
and  are  especially  peculiar  by  having  the 
chewing  organs  in  a  mouth-cavity,  while 
they  have  no  metamorphosis  and  do  not 
develop  eyes  or  wings.  Their  habitats  are 
obscure,  and  their  habits  difficult  to  study, 
yet  we  hope  to  learn  more  anon.  Closely 
related  to  this  is  Dcgccria  lanuginosa, 
Nicolet,  the  "  Spring- tail  "  so  common  in 
European  gardens  ("  Dans  les  jardins,  sur 
la  terre  ;  assez  commun." — Nicolet),  which 


I  find  plentiful  in  our  gardens  here. — W. 
S.  Barnard,  Ithaca,  N.  Y. 


Every  Coleopterist  appreciates  the  value 
of  Harold  and  Gemminger's  "  Catalogus 
Coleopterorum  hucusque  descriptorum,"  an 
admirable  work,  which  is  as  perfect  as 
works  of  this  character  well  can  be.  In 
consequence  of  the  great  activity  in  de- 
scriptive coleopterology,  the  work  soon 
became  incomplete,  because  of  the  many 
species  described  subsequent  to  its  pub- 
lication. Baron  von  Harold  himself  does 
not  contemplate  publishing  a  new  edition 
of  this  work  ;  nor  is  it  likely  that  any 
other  coleopterist  will  be  willing  to  take 
upon  himself  the  difficult  and  laborious 
task  of  completing  and  preparing  a  new 
edition.  But  this  work  might  be  done  by 
the  cooperation  of  specialists,  and  we  are 
glad  to  see  that  M.  E.  Candeze,  the  well- 
known  author  of  the  Monographic  des  Elate- 
ridcs,  is  publishing,  in  the  Comptes-rctidus 
des  Seances  de  la  Societc'  entomologique  de 
Belgique  of  this  year,  z.'''' Liste  des  Elate- 
rides  decrits  postc'rieurement  au  Catalogue  de 
Munich,''  thus  bringing  the  catalogue  up  to 
date  in  at  least  one  family.  It  is  to  be 
hoped  that  other  competent  specialists  will 
follow  his  example. 

Parasitic  Rove-beetle  :  Aleochara 
ANTHOMYi^,  Sprague.  —  This  beetle,  de- 
scribed in  the  American  Entomologist  II, 
370,  as  developing  in,  and  bred  from,  the 
pupcX  of  the  Cabbage-fly  {Anthomyia  bras- 
sicce),  is  now  very  abundant  at  Ithaca, 
N.  Y.  Since  the  description  of  this  new 
species  and  its  astonishing  parasitic  habits, 
nothing  concerning  it  has  come  to  my 
notice.  As  my  beetles  are  twice  as  large 
as  those  described,  I  think  the  original 
measurement  may  possibly  have  been  made 
from  specimens  shrunk  in  alcohol.  They 
are  often  seen  running  from  one  young 
cabbage  to  another,  or  entering  holes,  but 
more  commonly  close  about  the  stalk. 
Half  of  our  young  cabbages  here,  last  year 
and  this,  have  been  killed  by  the  maggots, 
and  now  on  pulling  up  an  infested  stalk, 
these  beetles  often    come    out,  sometimes 
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several  from  about  one  plant.  To  test 
their  habits,  I  put  a  maggot  in  a  bottle 
with  them.  When  hungry,  a  single  one 
alone  will  attack  a  full-sized  maggot,  tear- 
ing open  its  sides  and  feasting  upon  it.  I 
have  seen  five  of  them  like  a  pack  of  wolves, 
cling  to  and  tear  a  writhing  maggot,  killing 
it  quickly.  They  are  wonderfully  active, 
and  promise  to  be  the  best  enemy  against 
the  fly,  which  has  ruined  so  many  crops 
here. — W.  S.  Barnard. 


Carnivorous  propensity  of  plant- 
feeders. — On  the  17th  of  July  we  collected 
near  Atlanta,  Ga.,  from  one  and  the  same 
cabbage  head,  2  larvre  of  Pliisia  brassicic, 
2  oi  Pieris  rapce,  and  3  of  Pionea  rimosalis. 
Upon  looking  at  them  on  the  20th,  hav- 
ing had  no  opportunity  meanwhile  to  fur- 
nish them  with  food,  the  Pliisia  larvre  had 
devoured  all  the  others,  and  it  were  doubt- 
less but  a  question  of  time  as  to  which  of 
these  two  would  finally  succumb  to  the 
other,  in  default  of  more  natural  food. — 
Sdina,  Ala.,  July  21,  1880. 

Answers  to  Correspondents. 

[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
structive departments  of  the  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  bo.\-.  They  will  come 
by  mail  for  one  cent  per  ounce.     Insects   should  never  be 

ENCLOSED  LOOSE  IN  THE  LETTER. 

Whenever  possible,  laryee  (/'.  <?.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  bo.\ — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  hist  ihem  on  their  journey  : 
othenvise  they  generally  die  on  the  road  and  shrivel  up.  If 
de.id  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done 


Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Beetles  injuring  Cabbages  and  Fuchsias.— 

The  larger  specimens  in  tlie  box  I  send  you  with 
this  are  the  cabbage-eating  beetle  I  mentioned 
the  other  day.  It  comes  from  near  Felton,  Del., 
where  it  is  "  destroying  early  cabbages,  eating  the 
leaves  and  sucking  the  juice  from  the  stems." 
Not  noticed  before  this  season. 

The  little  fellow— in  a  paper  within  the  bo.\— 
(a  Chrysomelid?)  is  from  Norfolk,  Va.,  where  it 
swooped  down  in  "  a  cloud,"  and  in  two  hours 
ruined  over  600  blooming  plants  of  Fuchsias, 
Paris  green  killed  the  beetles,  but  spoiled  the 
looks  of  the  plants,  and  they  can  not  be  sold. 
Appeared  to  touch  no  other  plants.— G.  T  New 
York,  N.  Y.,  June  20,  1880. 

The  beetle  injurious  to  early  cabbages  is  the 
Imbricated     Snout-beetle     {Epicarus    itnbricatus 


Say,  Fig.  106),  a  snout-beetle  belonging,  according 
to  the  recent  classification  of  the  Rhynchophora,  to 
the  family  Otiorhynchida-.  It  occurs  quite  fre- 
quently in  all  the  more  southern  States  east  of  the 

[Fig.  lOG.] 


Epic.-erus  IMHRICATUS  (after  Rilc>  ). 
Rocky  Mountains,  under  stick?,  stones,  and  va- 
rious plants.  It  often  does  consideniblc  injury 
to  fruit  trees,  and  even  to  gooseberry  bii.'-hes,  by 
gnawing  the  trees  and  fruit,  and  in  some  years  it 
is  to  be  found  on  all  sorts  of  plants.  In  1873  it 
was  quite  injurious  to  ccin,  but  we  have  not  be- 
fore heard  of  its  injuriUj^  cabbages. 

The  little  green  beetle  so  injurious  to  Fuchsias 
at  Norfolk,  Va.,  is,  as  you  suppose,  a  ChrysoinclU, 
suh-{a.m\\y  //a//H-u/u-,  ox  Flea-lccti:s,  and  is  known 
as  Graptodcra  carina ta  Germ.  It  is  a  very  com- 
mon species,  feeding  upon  a  great  variety  of 
plants,  and  we  found  it  very  injurious  to  Fuch- 
sias in  1S74,  at  St.  Louis,  especiallj'  on  the 
grounds  of  Mr.  J.  M.  Jordan.  It  also  attacks 
many  other  greenhouse  plants. 

The  beetles  fly  in  summer,  and  first  appear 
during  the  month  of  June. 

The  eggs,  which  are  0.7™'"-  long,  about  one- 
third  as  wide,  orange,  opaque,  not  shining,  are 
laid  flat  on  the  side,  in  irregular  masses  of  5  to 
10,  on  the  underside  of  the  leaf.  Generallj^  a  lit- 
tle streak  of  excrement  is  found  along  the  top  of 
the  mass.  The  larvae  have  very  much  the  same 
appearance  as  those  of  the  Grapevine  Flea-beetle 
illustrated  in  this  number.  We  have  noticed 
that  when  they  affect  Fuchsias  they  first  prefer 
small-loliaged  or  narrow-leaved  varieties,  like 
"  Elm  City."  The  same  species  often  swarms  on 
Fire-weed  {Ercchthites  hicraci folia). 

In  our  experience  we  found  that  the  use  of 
Paris  green  did  but  little  good,  but  Pyrethrum 
not  only  numbed  them,  but  kept  them  oflf"  the 
plants  until  it  was  necessary  to  water  them  again. 

We  have  reared  it  from  larvse  found  feeding  on 
the  common  Evening  Primrose  {Oenothera  bien- 
nis). Its  natural  history  is  the  same  as  that  of 
the  Grapevine  Flea-beetle. 

Spider  and  Nest. — Mrs.  J.  B.  Harrison. — The 
spider  you  send  is  Acrosoma  {Epeira)  stcUata 
Hentz.  ,a  species  not  uncommonly  occurring  in 
the  United  States,  east  of  the  Rocky  Mountains, 
and  easil}'  recognizable  by  its  abdomen  being 
armed  at  the  sides  and  behind  with  a  number  of 
pointed  tubercles.  The  cocoon  is  in  reality  the 
egg  sac,  a  delicate  web  for  the  protection  of  the 
numerous  eggs  within. 
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Damage  to  Wheat  :  Worm  boring  in  the 
Stalk. — Inclosed  I  send  3011  a  maggot  or  worm 
new  to  me,  and  which  I  found  in  m)'  wheat,  and 
still  it  ma}'  be  an  old  enemy.  You  will  find  in 
the  inclosed  vial  samples  of  the  stallc  or  joint 
where  the  maggot  was  laid  or  the  mature  worm 
has  entered.  It  is  the  first  joint  below  the  head. 
One  of  the  worms  is  out  in  the  vial,  another  is 
tied  in  the  stalk.  I  send  also  samples  of  the 
shrunken  berry  or  blaster.  The  head  turns  yel- 
low, as  if  ripe.  I  have  noticed  in  a  number  of 
fields  a  great  many  such  heads  within  a  day  or 
two.  A  ver}'  serious  damage  is  being  done  to 
wheat,  especially  the  later  varieties,  and  where 
the  winter  injured  it  so  as  to  make  it  ripen  late. 
I  think  the  Hessian  fly  is  also  working  in  some 
places  badly.  I  have  not  discovered  much  dam- 
age in  my  Fultz  wheat,  which  will  be  a  few  days 
earlier  than  the  Clawson,  the  inclosed  being  of  this 
variety. — A.  R.Frost,  Millport, ChemungCo.,N.Y. 

The  worm  so  injurious  to  your  wheat  by  boring 
in  the  stalks,  is  what  is  popularly  known  as  the 
Stalk-borer,  the  larva  of  a  night-flying  moth  {Gor- 
tyna  nitcla  Guen.,  Fig.  107).     It  bores  in  the  stems 

[Fig.  lor.] 


GoRTVNA  NiTEi.A  :    1,  moth  ;  2,  larva  (after  Riley). 

of  potato  vines  and  a  number  of  other  plants, 
sometimes  doing  considerable  damage,  and  is 
also  known  to  infest  in  the  same  way  corn,  pie- 
plants, several  garden  flowers,  and  other  plants. 
It  has  for  some  time  been  known  to  injure  wheat, 
and  an  excellent  account  of  it  was  published  by 
Miss  Emil}^  A.  Smith,  in  the  7th  Illinois  Entomo- 
logical Report  by  Prof.  Cyrus  Thomas,  p.  112. 

Larvae  from  Stomach  of  Blue  Bird. — S.  A. 

F.,  N'ormal,  III. — The  Coleopterous  larva  you 
send  from  the  stomach  of  a  Blue  Bird  is  that  of 
Meracantha  contracta  (Beauv).  We  first  raised  it 
in  Ma)',  1866.  The  larva,  which  is  not  uncom- 
mon in  rotten  logs  in  the  western  States,  is  easily 
distinguished  from  other  Tenebrionid  larva:  with 
which  we  are  familiar,  by  its  deep  brown  color, 
but  particularly  b}-  the  enlarged  anal  end  ob- 
liquely truncate  above  and  deeply  excavated. 
The  Lepidopterous  larva,  marked  «,  and  taken 
in  July,  is  a  Calliniorpha,  and  ver)'  probably  the 
common  form  lecontei.  You  will  find  some  ac- 
count oi  C.fulvicostaC\ein.  in  our  3d  Mo.  Report, 
p.  T32.  That  marked  b,  and  found  in  February, 
is  evidently  of  the  same  genus,  but  lacking  the 
median  dorsal  pale  line.  These  larvae  vary 
considerably,  and  are  much  blacker  before  the 
last  molt  than  subsequentl}^  They  hibernate  in 
different  stages  of  growth,  frequently  under  the 
bark  of  trees. 


Butterfly  Larva  Injurious  to  Cotton  Squares. 

— I  send  you  to-day  a  specimen  of  Boll-worm,  a 
perfect  stranger  in  these  parts.  I  have  detected 
some  three  or  four  at  work  this  spring  on  my 
cotton.  The)'  penetrate  the  square  exactly  like 
the  common  Boll-worm  ;  but,  as  you  will  see,  it 
is  entirely  different  in  appearance.  If  conve- 
nient, let  me  hear  from  you  in  regard  to  the 
worm. — B.  F.  Cooke,  Marion,  Ala. 

The  slug-like  larva  which  you  observed  pene- 
trating the  squares  of  cotton  plants  is  that  of  a 
small  butterfly  belonging  to  the  genus  Tliccla. 
The  butterflies  of  this  genus  are  ver)'  handsome, 
often  marked  with  blue  on  the  upper  side  of  the 
grayish-black  wings,  and  having  a  slender, 
thread-like  appendage  on  the  hind  wings.  The 
specimen  is  too  much  disfigured  to  warrant 
specific  determination,  as  the  larvae  of  seveial 
are  very  much  alike.  The  species  is  probabl}' 
Thecla  poeas  Hiibn.  It  is  not  uncommonly  met 
with  in  cotton  fields,  and  the  larva  is  known  to 
feed  on  cotton  leaves  ;  but  the  fact  you  commu- 
nicate, that  it  also  attacks  the  squares,  is  quite 
new  to  us.  This  species  is,  however,  not  com- 
mon enough  to  do  any  serious  damage.  The 
specimen  you  send  proved  to  be  infested  with 
small  ichneumon-flies,  belonging  to  the  genus 
]\Iicrogaster.  We  should  be  very  much  obliged 
to  you  for  any  information  regarding  insects  in- 
juriously affecting  the  cotton  plant,  and  for  an)' 
facts  you  may  communicate  regarding  the  de- 
struction of  the  Cotton  Worm. 

Cut-worms  from  stomach  of  Robin. — S.  A. 

F.,  Normal,  III. — The  two  vials  marked  J  and  / 
have  come  to  hand.  The  larva  in  the  former, 
taken  from  the  stomach  of  a  Robin  at  Galena, 
111.,  March  31,  1880,  and  that  in  the  latter,  also 
from  the  stomach  of  a  Robin  at  Normal,  111., 
Feb.  27,  1880,  are  not  Army  Worms,  though 
having  a  very  close  resemblance  thereto.  The 
former  belongs  to  some  Agrotis,  and  probably  the 
same  as  the  latter,  which  is  the  fourth  larval  stage 
of  an  Agrotis  and  apparently  Agrotis  niessoria 
Harr.  There  are  quite  a  number  of  our  ordinary 
Cut-worms  that  have  a  general  resemblance  to  the 
Army  Worm,  even  to  the  general  markings  of  the 
head,  and  it  is  this  part  that  has  to  be  more  parti- 
cularly studied  in  determining  them.  It  is  by  a 
critical  study  of  the  heads  of  these  specimens  that 
we  are  able  to  say  positively  that  they  are  not 
Leiicania.  Agrotis  cochrani  Riley  is  synonymous 
with  A.  tnessoria  Harr.,  and  an  account  of  its 
habits  was  published  in  our  ist  Missouri  Report, 
under  the  name  of  the  Dark-sided  Cut-worm. 

Large  Phosphorescent  Larva. — A  gentleman 
showed  me  to-day  a  beetle  larva  which  had  been 
found  by  a  friend  in  the  mountains  of  Maryland. 
It  is  three  inches  long,  dark  cream  color,  and 
the  head  retractile  into  first  segment.  It  is  bril- 
liantly phosphorescent  between  the  segments  on 
the  dorsal  side,  a  bright  row  of  spots  on  each 
side  corresponding  with  the  stigmata,  and  on  the 
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ventral  surface  are  constantly  four  pairs  of  bright 
dots,  and  others  are  occasionally  flashing.  The 
owner  was  so  cautious  of  it  that  I  could  not  get 
any  structural  points. — Saml.  F.Clarke,  Ph.  D., 
Baltimore,  Md.,  June  22,  1S80. 

We  have  on  several  occasions  found  this  lumi- 
nous larva  in  Missouri,  usually  in  cellars,  and 
have  in  vain  endeavored  to  rear  it  to  the  perfect 
state.  The  accompanying  figure,  made  some 
years  ago  for  an  article  on  luminous  larvae,  not 
3'et  published,  will  serve  to  indicate  its  charac- 
ter, and  the  beautiful  appearance  it  presents  in 
the  dark.  We  think  Baron  Osten  Sacken  right  in 
conjecturing  this  larva  to  be  that  of  Mclaiiactes  ; 
yet,  when  Packard,  in  his  "Guide,"  speaks  of 
his  figure  426  as  that  of  Melanactes  without  qual- 
[Fig.  108.] 
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ification,  he  convej's  a  wrong  impression,  since 
no  one  has  ever  decided  the  matter  positively  by 
breeding. 

There  is  another  larva  occurring  in  the  more 
northern  States,  which  has  very  much  the  same 
appearance  and  the  same  phosphorescent  peculi- 
arities, but  which  is  seldom  half  as  large  as  that 
which  you  send,  and  which  we  figure.  Both 
Mr.  E.  P.  Austin  and  Mr.  B.  P.  Mann,  who 
have  studied  this  northern  form,  believe  that  it 
belongs  to  Asaphes,  and  probably  A.  memnonius, 
being  led  to  this  conjecture  by  the  absence  of 
Melanactes  in  New  England. 

Worms  Injuring  Wheat.— "Osage  County.— 
A  little  white  worm,  from  an  eighth  to  a  quarter 
of  an  inch  in  length,  has  about  destroyed  twenty 
acres   of  wheat  for   Squire    Dick  Campbell.     It 


attacks  the  stalk  at  the  first  joint  below  the  head 
and  cuts  it  nearly  in  two.  Not  a  single  wheat 
grain  was  to  be  found  in  twenty  or  more  heads 
examined  by  us.  The  field  attacked  is  located 
in  the  bottom.  An  upland  field  only  a  short 
distance  awa}'  is,  as  yet,  entirely  unharmed,  and 
promises  an  abundant  crop." 

I  clip  the  slip  above  from  the  Republican,  of 
this  morning,  and  as  I  am  not  sutliciently  in- 
formed to  determine  what  the  mischief  worker 
may  be,  I  refer  the  matter  to  you,  and  will  be 
pleased  to  have  you  tell  me. — James  Monaghan, 
St.  Louis,  Mo. 

We  take  it  that  the  worm  referred  to  above  is  the 
American  Meromyza,  the  maggot  of  a  two-winged 
tly,  referred  to  on  p.  181  of  our  last  number. 

Ash  Root  Borer :  Supposed  Eggs  of  Odon- 
tota. — In  compliance  with  your  request,  I  have 
collected  more  specimens  of  the  Ash-boring 
larva,  which  will  be  forwarded  to  you  forthwith. 

In  plj'ing  the  ax,  several  specimens  appeared 
in  the  pupa  state.  Also  observed  that  the  tree 
breaks  by  wind  pressure  where  most  bored, 
usually  near  the  ground,  sometimes  ten  or  twenty 
feet  up  ;  that  above  the  fracture  many  of  the  de- 
predators perish  by  drying  of  the  wood  ;  that 
wood  decay  begins  at  the  center,  and  progresses 
outwardly  ;  that  avoiding  the  outward  shell  and 
the  inward  mush,  the  larviB  feed  where  decay  is 
incipient  ;  that,  as  one  of  the  enclosed  blocks 
plainly  shows,  where  they  venture  near  the  sur- 
face, they  fall  a  prey  to  the  woodpeckers  ;  that 
away  from  browsing  live  stock,  young  Ash  seed- 
lings are  plentiful  and  healthy  ;  that  this  insect 
is  most  numerous  in  trees  of  full,  mature  growth, 
and  that  exposure  of  the  trunk  to  the  sun  hastens 
the  increase  of  the  insect. 

In  a  small  box  within  the  larger  one  you  will 
find  two  Linden  leaves.  On  one  is  the  cocoon 
of  a  small,  but  numerous  spider  ;  upon  the  other 
a  deposit  of  globular  eggs,  which  may  belong  to 
Mrs.  Odontota  Rubra.— 'Si\&\h\  Reed,  Scottsville, 
N.  Y. 

The  roots  of  Black  Ash  infested  with  the  Borer 
finally  reached  us,  and,  having  found  in  it  speci- 
mens of  the  perfect  beetle,  we  were  enabled  to 
determine  the  species.  It  is  the  Farattdm  brun- 
nea  (Fabr.),  a  species  which,  in  the  larva  state,  is 
frequentl}'  found  within  dead,  or  decaying  wood, 
of  various  trees,  especially  of  Oak  and  Beech. 
This  species  is  not  known  to  attack  healthy  tim- 
ber, and  from  the  specimens  you  send,  and  from 
what  you  state  in  your  letter,  it  would  appear 
that  the  decay  of  your  trees  is  not  primarily 
caused  hy  the  borer,  but  is  due  to  some  other 
cause. 

But  there  can  be  no  doubt  that  the  death  of  the 
trees  is  accelerated  by  the  working  of  the  Paran- 
dra  larva,  and  thus  the  species  may  be  considered 
as  injurious,  especially  where  it  occurs  in  such 
vast  numbers  as  in  the  roots  of  your  Ash  trees. 
We  found  an  Ichneumon  fly  belonging  to  the 
genus  Pimpla  parasitic  upon  it,  but  too  rarely  to 
materially  lessen  its  numbers. 

The  supposed  eggs  of  Odontota  rubra  are  in 
reality  the  eggs  of  some  true  bug.  The  eggs  of 
the  Odontota,  whatever  they  may  look  like,  must 
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be  much  smaller,  and,  judging  from  the  working 
of  the  larva,  they  are  probably  laid  singly  on  the 
leaves. 

Army  Worm  Notes  and  Inquiries  :  Its 
Work  on  Clover. — Our  Camden  Microscopical 
Society  has  been  ver}'  active  in  the  study  of  the 
Army  Worm  (so  called),  tliat  has  been  so  very 
destructive  throughout  New  Jersey.  As  Prof. 
Lockvvood  made  a  statement  to  the  effect  that  a 
clover  field  was  destroyed,  I  made  special  eifort 
to  ascertain  if  this  was  generally  the  case,  but 
failed  to  receive  one  reply  (to  my  many  inquiries) 
that  confirmed  Lockwood's  statement.  I  have 
ten  or  fifteen  answers  which  state  that  the  clover 
was  uninjured,  where  other  grasses  were  entirely 
destroyed.  As  you  have  had  considerable  expe- 
rience in  the  study  of  this  pest,  I  took  some  in- 
terest in  the  matter,  and  endeavored  to  find  the 
work  you  issued,  but  nowhere  could  I  see  a 
copy,  or  could  any  one  tell  me  where  to  look  for 
it.  So  I  was  left  in  the  dark  ;  and  if  you  could 
spare  but  a  few  minutes  to  give  me  a  line  or  two 
in  reference  to  this  debated  question  of  clover,  it 
will  add  to  my  indebtedness  to  you  for  the  very 
kind  favors  received. — L.  T.  Derousse,  Camden, 
N.  J.,  July  6,  i8So. 

As  a  rule,  the  Army  Worm  does  not  injure 
clover  ;  and  we  have  frequently  known  it  to  pass 
through  a  field,  eat  out  all  the  grass,  and  leave 
the  clover  practically  uninjured.  On  the  other 
hand,  where  clover  and  timothy  have  been  sown 
in  rye,  and  the  worms  appeared  in  the  field  while 
the  clover  was  yet  young,  we  have  known  them 
to  absolutely  destroy  it.  We  published  an  ac- 
count of  this  insect  in  the  July  number,  and  you 
will  find  some  other  matter  on  the  subject  in  the 
present  number.  Our  principal  articles  on  the 
insect  were  published  in  the  8th  and  gth  Ento- 
mological Reports  of  Missouri. 

Ichneumon  from  Stomach  of  Blue  Bird. — I 

inclose  a  Hymenopter  eaten  in  quantity  here  by 
Blue  Birds  in  February.  This  particular  one 
was  taken  from  the  stomach  of  a  Blue  Bird  shot 
here  Feb.  27,  18S0.  Will  you  give  me  the  name? 
— S.  A.  Forbes,  Normal,  111. 

Our  esteemed  correspondent  having  omitted 
his  usually  careful  and  guarded  method  of  mail- 
ing, the  specimen  reached  us  crushed  to  pieces. 
The  fragments  were  suflScient  to  show  that  it  be- 
longs to  the  genus  Lampi-onota,  but  beyond  this 
we  cannot  safely  venture  on  determination. 

Leaf-miner  on  White  Oak. — If  not  trespass- 
ing too  much  on  your  time,  may  I  ask  you  the 
name  of  an  insect  that  is  now  affecting  the  leaves 
of  the  White  Oaks  here,  and  making  the  trees 
look  as  if  Cicada  septeiiidecini  were  about.  Its 
larva  lives  between  the  upper  and  lower  surfaces 
of  the  leaf  mines,  the  cellular  tissue  and  the 
leaf  shrivels  and  curls,  and  turns  brown,  giving 
the  tree  a  half-dead  appearance.  They  are  now 
going  into  the  chrysalis  form,  and  I  have  some  of 
them  put  away.  I  suppose  they  will  issue  shortly, 
or,  at  any  rate,  before  the  leaves  fall.  The  larva 
is  about  y^  in.  in  length. — E.  W.  Claypole,  An- 
tioch  College,  Yellow  Springs,  Ohio,  July  4, 
1880. 

The   Leaf-miner  which  you  send,  so  far  as  we 


can  determine  with  certainty  from  the  dried  spe- 
cimen, is  that  oi  Lithocolletis.  Mr.  V.  T.  Cham- 
bers, who  has  great  familiarity  with  these  little 
miners,  and  to  whom  we  referred  your  specimen, 
says  that,  without  doubt,  it  is  his  L.  cinciniiati- 
ella.  It  is   sometimes   very  abundant,  and    in- 

jurious, on  the  White  oak,  as  you  describe.  The 
parent  moth  has  the  front  wings  of  a  deep  golden 
or  tawnj^-yellow  color,  and  with  four  elbowed 
white  streaks,  shaded  with  black  powder-like 
patches.  Do  not  hesitate  to  ask  questions,  es- 
pecially if  accompanied  with  specimens. 

Screw  Worm  :   Its  Parentage   in  Doubt.— 

In  describing  the  parasites  of  Alctia,  you  men- 
tion (p.  39,  of  Bulletin)  Sarcophaga  sarraccnia, 
giving  figures  of  fl}',  and  larva,  &c.  The  name 
being  borne  by  our  blow-fly,  and  conferred  by 
some  on  the  "  screw-worm  fly,"  so  common  here, 
leads  me  to  ask  you  for  information  about  this 
latter.  Musca  {Callipliora)  vomitoiia;  Sarcophaga 
carnaiia  ;  S.  georgina  ;  Mtisca  {Lucilia)  casar — 
all  these  deposit  eggs  or  larvae  on  dead,  putrid 
flesh,  iiiamtre,  excreta,  &c.  ;  but  the  "screw-worm 
fly  "  only  deposits  living  larvse  on  blood,  or  bloody 
livi7ig  flesh.  I  suppose,  while  in  Texas,  you  met 
with  specimens  of  the  "  screw-worms  "  and  the 
fly,  and  I  desire  you  to  impart  the  name  of  the 
fly  to  me — I  mean  the  technical  name. 

I  have  tried  to  get  sight  of  the  fly,  and  have 
asked  several  old  Texans  to  describe  it,  but  they 
are  indefinite,  and  contradict  each  other  ;  so  I 
am  at  a  loss.  Several  cases  have  occurred  in  my 
knowledge  where  persons  were  blown  by  the 
"screw-worm  fly,"  and  one  proved  fatal— the 
larva  being  in  the  nose  and  frontal  sinus.  They 
frequently  kill  calves,  sheep,  hogs,  and  other  an- 
imals. 

I  have  been  called  on  by  professional  men 
living  at  the  North,  to  give  a  description  of  this 
fly,  and  report  its  ravages  on  animals  and  men. 
If  you  can  describe  it,  or  refer  me  to  some  book, 
or  furnish  me  any  Departmental  report  on  it,  you 
will  greatly  oblige  me.— A.  R.  Kilpatrick,  Nava- 
sota,  Texas,  June  14th,  1880. 

We  really  wish  we  could  give  you  the  informa- 
tion asked  for  regarding  the  parentage  of  the 
Screw  Worm.  In  truth,  however,  we  have  been 
endeavoring  in  vain  for  some  years  to  get  speci- 
mens of  the  fly  which  was  absolutely  known, 
without  doubt,  to  be  the  parent  of  that  worm  ;  or 
to  get  the  worms  themselves,  when  mature,  or 
just  about  ready  to  contract  to  pupa,  so  that  we 
could  breed  the  fly  from  them.  So  far  our  eflForts 
have  been  unavailing.  We  have  what  has  been 
i  sent  to  us  for  the  fly,  and,  as  stated  on  p.  21,  it 
is  Liicilia  maccllaria  Fabr.  If  you  can  help  us 
to  mature  worms,  or  pupje,  you  will  place  us 
under  great  obligations.  If,  when  fully  grown, 
they  are  taken  from  wounds  and  placed  in  moist 
earth,  in  a  tight  tin  box,  they  can  be  safely  trans- 
mitted to  us,  and  we  engage  then  to  answer  your 
I    questions. 

i       Silk  Culture  :   How  to  Dispose  of  Cocoons. 

— I   and  very  many   Germans  came,  a  few  years 

j   ago,  from  South  Russia  to  Kansas,  to  make  this 

beautiful   land  our  home.     We  brought  the  seed 
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of  the  White  Mulberry  tree  and  some  silk-worm 
eggs.  The  worms  produce  a  large,  sound,  and 
deep  yellowish  cocoon. 

The  first  years  in  America  we  only  raised  a 
small  number  of  worms,  but  finally  raised  more, 
until  we  found  that  there  was  no  market  for  the 
cocoons. 

Several  months  ago,  I  wrote  to  a  Silk  Manufac- 
turing Co.,  in  Paterson.  N.  J.,  and,  after  a  few 
weeks,  received  a  letter  from  the  Silk  Associa- 
tion of  America,  New  York,  written  by  Wm.  C. 
WyckofT,  Secy.,  whose  reply  was:  "That  there 
is  no  market  for  sound  cocoons  in  this  country, 
as  there  is  no  filature."  (I  had  told  them  that 
we  had  prepared  the  cocoons  as  it  was  the  cus- 
tom in  Europe,  viz.  :  that  we  had  choked  them.) 
lie  informed  me  that  the  pierced  cocoons  would 
be  bought  by  Cheney  Brothers,  of  South  Man- 
chester, Conn.  But  his  advice  to  me  was,  to 
address  a  letter  to  you,  and  to  ask  for  informa- 
tion concerning  the  possibilities  of  silk  culture 
in  this  country. 

What  is  your  opinion  about  the  filature?  We 
had  filatures  in  the  old  country,  and  we  alwa^'s 
sold  the  silk  made  up  in  threads. — C.  F.  Durk- 
scn,  Marion  Co.,  Kansas. 

We  cannot  do  better  than  to  send  you  a 
marked  copy  of  our  Manual  on  Silk  Culture  in 
the  United  States,  wherein  you  will  find  some 
suggestions  in  the  line  of  your  inquiries.  We 
agree  with  Mr.  Wjxkoff  that  the  sale  of  the  co- 
coons in  this  country  is,  at  the  present  time,  but 
of  little  profit ;  but  we  have  no  doubt  that  if  our 
farmers  persevere  in  their  eflTorts  to  produce  co- 
coons, some  capitalist  will  establish  a  filature. 
Meanwhile,  we  advise  all  those  who  have  raised 
cocoons  the  present  season,  to  communicate 
with  Mr.  E.  Fasnach,  of  Raleigh,  N.  C,  who 
has,  we  believe,  made  arrangements  whereby,  as 
agent  of  a  French  house  at  Marseilles,  he  will 
purchase  such  cocoons  at  a  price  which,  though 
not  as  remunerative  as  it  should  be,  will  be  much 
in  advance  of  that  paid  by  Cheney  Bros,  for 
pierced  cocoons. 

Best  Cotton  Worm  Destroyer.— I  am  in  re- 
ceipt of  a  report  made  by  you  in  regard  to  the 
Cotton  Worm,  and  sent  to  me  through  Hon  |.  H. 
Acklin.  As  I  am  largely  interested  in  the  cotton 
crops  of  this  portion  of  the  country,  having  made 
large  advances  to  the  planters,  I  respectfully  de- 
mand of  you  to  inform  me  which  is  the  best  poi- 
son to  kill  the  worms,  and  what  is  the  best 
machine  used  ?— J.  G.  Dauterive,  Laureanville, 
La.,  June  25,  1S80. 

We  can  only  state  that  your  inquiries  as  to  the 
most  reliable  poison  for  the  destruction  of  the 
Cotton  Worm,  and  the  best  machines  and  methods 
for  the  applications  of  these  poisons,  have  been 
discussed  in  our  Bulletin  on  the  Cotton  Worm. 
You  will  also  find  the  prices  of  the  different 
machines,  as  well  as  the  addresses  in  said  bulletin. 
The  poison  which  we  deem  best,  as  there  shown,  is 
London  Purple, and  the  cheapest  mode  of  applying 
depends  entirely  on  circumstances  and  the  con- 
veniences at  hand.  We  hope  you  will  have  no 
difficulty  in  deciding  for  yourself  on  the  different 
machines  described.     You  ought  to  be  able  to 
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obtain  London  Purple  from  any  of  the  large  drug- 
gists ;  if  not,  you  might  send  direct  to  the  manu- 
facturers. 

Twice-stabbed  Lady-bird. — I  inclose  a  beetle 
which  a  friend  tells  me  he  has  found  in  large 
numbers  on  the  limbs  of  his  cherry  trees  this  year. 
Will  3'ou  tell  me  its  name  (in  the  next  Entoniolo- 
i^ist),  and  whether  it  is  injurious? — H.  N.  Patter- 
son, Oquawka,  111. 

The  species  is  the  Twice-stabbed  Lady-bird 
{Chilocorus  biviiliicrus  Muls.,  Fig.  109).  The  nu- 
merous species  of  the  Lady-bird  family  are  among 
the  most  beneficial  insects,  as  they  feed,  in  both 
the  larvse  and  imago  states,  on 
Plant-lice  and  scale  insects  so 
injurious  to  vegetation.  Your 
specimens  should  be  protected 
and  encouraged  as  much  as  possi- 
ble. Their  presence,  in  large 
number  on  limbs  of  cherry  trees, 
simply  indicates  that  the  trees 
have  been  badly  infested  b}-  some  species  of  Plant- 
lice,  probably  the  common  black  Cherry  Aphis. 
A  short  description  of  the  larva  of  your  species  is 
given  on  p.  132  of  this  magazine. 

Pseudo-scorpion. — C.  II.  S.  Davis,  M.  D., 
Mcridoi,  Ct. — The  drawing  you  send  fairly 
represents  Chclifcr  cancroides  Linn.,  which  be- 
longs to  the  Family  Chcnictidic ,  or  Pseudo-scor- 
pions. This  species  is  not  infrequentl}'  met  with 
in  old,  rarely  used  books,  in  cracks  of  furniture, 
etc.,  while  allied  species  occur  under  dry  bark  of 
trees  and  under  decaying  leaves.  The  Pseudo- 
scorpions  are  known  to  prey  upon  mites,  spring- 
tails,  and  other  small  and  soft  insects.  You  will 
find  a  figure  (not  a  very  good  one)  of  3'our  species 
in  Packard's  Guide  to  the  Study  of  Insects,  3d  ed., 
p.  658. 

Bluebirds  feeding  on  parasitic  and  preda- 
ceous  insects. — I  send  three  more  larvae  from 
stomachs  of  Bluebirds.  I  have  now  examined 
thoroughly  59  stomachs  of  this  species — 10  taken 
in  February,  10  in  March,  14  in  April,  g  in  May, 
6  in  June,  8  in  July,  and  2  in  September — and 
find,  to  my  astonishment,  that  the  species  is  much 
more  destructive  of  parasitic  and  predaceous 
insects  than  the  thrushes.  I  have  made  my  esti- 
mates of  the  ratios  with  the  greatest  care,  testing 
them  in  every  way  I  could  think  of,  and  I  am  sure 
they  are  nearly  right.  Of  the  59  specimens,  10 
per  cent,  of  the  food  was  spiders,  8  per  cent. 
Caral'idit,  and  4  per  cent.  Ichnem/ionidic,  making 
a  total  of  these  three  kinds  alone  of  22  per  cent. 
— S.  A.  Forbes,  Normal,  111. 

The  specimen  marked  "t-,"  taken  from  a  bird 
shot  at  Normal,  111.,  March  9th,  1880,  is  the  larva 
o{  Lcticania  unipimcta  Haw.,  the  common  Army 
worm.  This  is  a  most  interesting  fact,  and  throws 
much  light  on  the  hibernation  of  this  interesting 
insect.  The  specimen  is  in  the  fourth  larval 
stage,  and  the  earliness  of  the  season  precludes 
the  possibility  of  its  having  hatched  this  year,  and 
renders  it  well  nigh  certain,  that,  like  so  many 
other   Noctuid   larvre,  it  had  hibernated  in    that 
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state.  The  only  other  explanation  permissible 
is  that  the  bird  had  flown  from  some  Southern 
region,  where  the  Lcticania  larva  had  had  time  to 
hatch  and  develop,  on  account  of  the  greater 
earliness  of  the  season.  But  the  freshness  of  the 
specimen  renders  this  highly  improbable, 

That  marked  'V  "  is  the  larva  of  the  Tclcphorus 
bilineatus  (Say),  which  you  will  find  described  in 
our  4th  Missouri  Report,  p.  29.  Its  habits  are 
there  set  forth,  and  it  should  be  classed  among 
the  beneficial  insects,  being  one  of  the  few 
enemies  of  the  Apple  worm. 

That  marked  "cz"'  is  a  nearly  full  grown  larva 
of  N^cphclodes  violans  Guen.  It  is  our  No.  453, 
and  we  have  been  familiar  with  it  for  man)' )fears, 
having  reared  it  in  1S71,  after  many  previous 
futile  efforts.  It  is  quite  common  in  Northern 
Illinois  and  Missouri  in  earl)-^  spring,  when  it 
may  be  found  on  Blue-grass  sod,  generally  con- 
cealed under  some  stone  or  board  during  the  day, 
though  we  have  occasionally  found  it  feeding  on 
some  grass  stalk  in  the  hot  sun  during  the  day 
time.  The  larva  is  found  full-grown  as  soon  as 
spring  opens,  so  that  it  undoubtedly  passes  the 
winter,  like  so  many  other  Cut-worms,  in  the 
larva  state  and  of  different  sizes.  This  insect  is 
quite  common  and  widespread,  for  we  have  found 
that  the  larva  had  been  quite  common  in  1871 
around  Ithaca,  N.  Y.,  on  Blue-grass  sod  and 
under  clover.  It  was  first  described  by  Mr.  G. 
H.  French  in  \\\e  Prairie  Fanncriox  h.^x\\  6,  1S78. 
Being  one  of  our  largest  cut-worms,  and  quite 
peculiar  on  account  of  its  general  bronze  ap- 
pearance, we  have  characterized  it  in  our  notes 
as  the  Bronze-colored  Cut-worm. 


Extracts  from  Correspondence, 

No  Cotton  Worm  in  Eastern  Florida  yet. — 

June  28th,  examine!^  Mr.  St.  John's  cotton,  and 
fields  adjoining  ;    no  Aletia. 

June  29th,  examined  Burk's  cotton.  I  have 
given  much  attention  to  this  field,  as  Aletia  did 
much  injury  here  last  Sept.  ('79).  I  feel  confident 
that  Aletia  has  not  yet  appeared.  The  cotton 
was  planted  very  earl}',  and  the  bolls  are  some  of 
them  fully  grown.  The  rust  mite  is  doing  con- 
siderable damage,  and  the  ground  is  strewn  with 
dead  leaves.  There  is,  notwithstanding,  a  good 
show  of  bolls.  I  also  visited  Norton's  cotton, 
which  is  younger.  Norton's  orange  trees  were 
badly  infested  with  the  louse,  causing  rust  on 
fruit,  as  I  reported  May  28th.  The  damage  done 
is  very  apparent  in  the  yellow  color  and  dusty 
appearence  of  the  leaves,  but  the  insects  them- 
selves are  now  much  less  numerous. — H.  G. 
Hubbard,  Crescent  City,  Fla. 

Swellings  on  roots  of  Cow  Peas  caused  by 
Anguillula. — Mr.  Carrier's  crop  of  cow  peas   I 


reported,  some  days  ago,  to  be  attacked  by  a 
disease  of  the  roots,  causing  them  to  form  tuberous 
enlargements.  These  enlargements  are  solid, 
succulent,  and  contain  scattered  through  the  tis- 
sues, transparent  white  sacculi,  containing  germs 
or  cells  of  some  sort.  Where  rotted,  the  roots 
are  filled  with  mites,  the  gravid  females  of  same 
color,  and  nearly  or  quite  as  large  as  the  sacks. 
I,  at  first,  thought  it  possible  that  the  mites  and 
the  sacks  were  in  some  way  connected  ;  I  now 
think  I  can  make  out  the  young  of  earth-worms 
or  their  embryos  within  some  of  the  sacks,  and  I 
also  find  young  worms  already  hatched  in  the 
tissues.  The  worms  are  white,  the  largest  speci- 
mens seen  perhaps  half  an  inch  long.  That  the 
worms  should  be  the  cause  of  the  enlargement 
seems  to  me  almost  incredible,  but  if  the  sacks 
are  truly  their  egg  capsules,  their  number  and 
regular  distribution  throughout  the  entire  mass  of 
the  tuberous  swellings,  appears  to  point  to  that 
conclusion.  The  irregular  masses  of  oblong  egg- 
like cells,  found  applied  to  the  base  of  each  sack, 
I  am  unable  to  understand.  The  eggs  of  the 
mite  are  plainly  seen  in  the  rotten  parts  affected 
by  them,  and  are  deposited  singly.  They  are 
besides  quite  large  and  pearly. — H.  G.  Hubbard, 
Crescent  City,  Fla.  [The  worms  belong  to  An- 
guillula.— Ed.] 

Destroying  Pea  Weevils. — A  year  ago  I  sent 
to  NewYork  for  a  small  quantity  of  Dan.O'Rourke 
peas.  When  they  came  to  hand,  I  opened  the 
bag  carefully  and  found  them  badly  infested  with 
the  Pea-bug  or  Weevil.  I  immediately  closed 
the  bag  before  any  of  the  bugs  escaped,  then  took 
some  kerosene,  diluting  it  about  one  half  with 
water,  and  immersed  the  peas  in  this  a  few  min- 
utes, and  when  removed  the  bugs  were  all  dead. 
The  peas  were  planted  and  grew  well,  and  thus 
far  I  have  seen  no  other  pea-bugs  in  this  part  of 
the  country. — Isaac  D.  Pasca,  Meadow  Creek, 
Nevada. 

Poplar  Stem  Gall-lice  Fed  on  by  Squirrels. 

— I  send  you  to-day  some  galls,  with  a  few  lice 
in  some  of  them.  The}'  may  not  interest  you, 
but  to  me  their  work  at  leasf  seems  marvelous. 
The  leaves  are  from  a  large  Fopuliis  monilifera, 
growing  in  the  lawn  of  Mr.  Frank  Cornell,  of 
this  village.  The  gall,  as  you  see,  is  in  the  pe- 
tiole. For  some  reason  this  yields  to  the  weight 
of  the  leaf,  and  the  leaves  come  floating  down  in 
the  stillest  weather.  The  ground  is  almost 
covered  with  them.  Is  this  breaking  up  of  the 
home  of  the  insect  an  advantage — aiding  it  in 
spreading,  or  will  all  come  to  grief  whose  houses 
are  thus  scattered? — W.  A.  Henry,  Ithaca,  N.  Y., 
June  14,  1880. 

[After  stating  to  Mr.  Henry  that  this  falling  of 
the  leaves  was  unnatural,  and  urging  him  to  try 
and  ascertain  the  cause,  we  received  the  follow- 
ing letter  : — Ed.] 

To-day  I  settled  the  question  of  what  opened 
the  galls  on  the  petioles  of  Popiiliis.  As  hinted 
in  my  last  letter,  it  is  the  work  of  the  common 
Red    squirrel.     This   morning   early  three  were 
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busy  in  one  tree  climbing  out  to  the  tips  of  twigs, 
as  though  after  nuts  ;  and,  as  the  second  leaf 
dropped,  I  easil}'  caught  it  before  it  came  to  the 
ground.  In  most  instances  ever}'  inhabitant  of 
the  gall  had  been  removed,  though  now  and  then 
one  or  two  were  left.  The  squirrels  worked 
rapidl}',  and  have  cut  several  thousand  leaves 
from  one  tree 

[Fig    110.] 


PorLAR-STEM  GALL-LOUSE:  a,  gall  just  forming,  beneath  ; 
/>,  do.  above  ;  c,  perfect  gall,  beneath  ;  </,<?,  young  double  galls 
— nat.  size  ;  y",  stem-mother  ;  ^,  winged  female — enlarged  (af- 
ter Riley). 

This  is  in  the  yard  of  Mr.  Frank  Cornell.  A 
second  tree  of  the  same  species,  in  the  Ithaca 
Cemetery,  has  had  quite  a  number  of  leaves  cut, 
but  few  compared  with  the  first  named.  At  this 
last  there  are  some  shoots  growing  up  about  the 
trunk,  and  I  find  many  galls  upon  these  opened, 
but  the  leaf  not  cut  enougli  to  wither  or  fall  off. 
If  this  holds  for  the  whole  tree — and  I  do  not  see 
why  it  should  not — they  must  have  opened  not 
less  than  ten  thousand  galls  on  these  two  trees. 
Is  it  generally  known  that  the  squirrel  is  mis- 
chievous even  to  this  extent?  If  not,  it  might 
not  be  out  of  place  to  have  a  note  made  of  it. 
My  observations  to-day  settle  the  matter  beyond 
all  question,  as  I  saw  them  cut  several  dozen 
leaves,  many  of  which  I  caught  as  they  fell,  and 
examined  carefully. — Ithaca,  N.  Y.,  June  24, 
1880. 

[The  gall-louse  is  the  Pemphigus  popidica^iUs 
Fitch,  herewith  illustrated,  Fig.  no. — Ed.] 

Cotton  Worm  in  Alabama. — I  send  you  slips 
showing  worms,  on  the  5th  inst.,  in  Marengo 
County,  near  Macon  station,  on  the  plantations 
of  Collins  and  Pool.  Also,  worms  in  Montgom- 
ery County,  reported  by  Mr.  Kiden  on  the  loth 
inst.  Also,  worms  on  the  Conighead  plantation, 
in  Perry  County,  on  the  14th  inst.  ;  and  contin- 
ued reports  of  worms  in  the  cotton  fields  of 
Montgomery  County  up  to  yesterday.  Indeed, 
I  hear  of  sporadic  cases  of  the  appearance  in 
Aletia  all  along  the  Prairie  belt.  The  worms  are 
nearly  one  month  earlier  than  last  season.  We 
have  had  two  cool  nights,  unfavorable  to  cotton 
and  to  worms. — Jas.  F.  Bailey,  Marion,  Ala., 
June  17,  1880. 

Cotton  Worm  in  Texas.— The  papers  in  the 
State  report  the  appearance  of  the  veritable  Cot- 
ton worm  in  various  sections,  but  mostly,  if  not 


entirely,  above  the  30th  parallel,  which  may  be 
accounted  for  by  the  heavy  and  continuous  rains 
on  and  above  that  line.  There  are  no  reports  of 
any  on  the  coast,  and  none  nearer  than  Lavaca 
Count)^  on  the  Sun  Set  route.  But  heavy  rains 
have  just  fallen  along  the  coast  line,  and  we  may 
soon  expect  their  advent. — W.  J.  Jones,  Virginia 
Point,  Texas,  June  25th,  1880. 

Chinch  Bug  in  Iowa  and  Minnesota.— North 
east  Iowa  and  southeastern  Minnesota  have  been 
greatly  infested  with  Chinch  Bugs.  They  came 
early  in  April,  and  were  flying  in  great  numbers 
about  twenty  days  ago.  The}'  commenced  laying 
eggs,  but,  as  we  have  had  a  wet  spring  and  sum- 
mer so  far,  the  eggs  are  mostly  destroyed,  and, 
we  hope,  many  bugs  also.  But  wet  weather 
brings  rust.  Our  wheat  is  struck  with  red  rust. 
We  are  in  a  strait  betwixt  two  evils.  If  it's  dry, 
we  have  the  bugs  ;  if  wet,  the  rust. — S.  L.  Cary, 
Lime  Springs,  Iowa,  July  i,  18S0. 

Cotton  Worm  in   Mississippi. — The   Cotton 

Army-worm,  the  Aletia,  has  made  its  appearance 
here.  I  have  not  been  able  to  find  the  moth,  but 
here  are  the  worms.  I  find  them,  though  in  lim- 
ited numbers,  in  the  field  to-day.  They  are  of 
all  sizes,  and  I  found  one  already  "webbed 
up."  They  are  in  the  same  place  they  first  ap- 
peared last  year.  Though  the  cotton  is  about 
two  (2)  weeks  later  than  it  was  last  year,  the 
worms  are  exactly  twenty  (20)  days  earlier. — T.  G. 
Smith-Vaniz,  Canton,  Miss.,  June  22,  1880. 

Orange  Mite  in  Florida. — In  the  afternoon  I 
visited  a  young  grove  (Mr.  Cash's  grove)  infested  by 
the  Rust-mite.  The  leaves  present  the  same  dusty 
appearance  and  yellow  color  as  Mr.  Norton's. 
The  mites  are  more  numerous  than  at  present  on 
Mr.  N.'s  trees,  but  their  number  has  evidently 
diminished  somewhat.  They  infest  both  leaves 
and  stem,  but  arc  more  numerous  on  the  upper 
surfaces  of  the  leaves,  and  particularly  congre- 
gate near  the  edge  shaded  from  direct  sunlight. 
Some  of  the  older  leaves  on  an  infested  tree  show 
a  brownish  coating  of  rust  on  their  under  sur- 
faces, of  the  same  sort  as  that  which  appears 
upon  the  fruit.  That  they  spread  rapidly  over 
all  parts  of  the  tree  is  evident  from  their  presence 
upon  young  and  growing  leaves,  which  have 
pushed  out  since  the  late  rains  began.  To-day 
being  cloudy,  with  some  rain,  the  mites  seem  par- 
ticularly active.  I  observed  a  small  orange- 
colored  Dipterous  (?)  larva  upon  an  infested  leaf, 
and  among  the  mites. — H.  G.  Hubbard,  Crescent 
City,  Fla.,  June. 

Larva  of  Apatura  alicia. — You  will  be  glad 
to  know  that  I  have  at  last  got  the  larva  of  Apat- 
ura alicia  from  Florida.  It  is  now  mature,  and 
quite  distinct  from  A.  ccltis — one  solid  green, 
uniform,  no  spots  or  bands. — W.  H.  Edwards, 
Coalburgh,  W.  Va.,  June  28,  1880. 
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ANNUAL  ADDRESS 

Before  the  Entomological  Club  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  by  the 
President,  Mr.  S.  H.  SCUDDER,  Of  Cambridge. 

It  is  the  good  fortune  of  your  President 
on  this  occasion  to  welcome  you  to  his  na- 
tive heath,  wheie  our  favorite  science  has 
been  longer,  more  uninterruptedly,  and,  per- 
haps, more  zealously  cultivated,  than  any- 
where else  in  the  New  World.  Here,  in 
the  last  century,  Peck  studied  the  Canker- 
worm  and  the  Slug-worm  of  the  Cherry, 
and,  in  late  years,  R/tync/iaeniis,  Stenocorus, 
and  Cossus^aW  highly  destructive  insects. 
Here  lived  Harris,  who  cultivated  ento- 
mology in  its  broadest  sense,  and  whose 
classic  treatise  was  the  first  important  Gov- 
ernment publication  on  injurious  insects. 
Here,  to-day,  we  have  two  associations  for 
our  work,  consisting,  it  will  be  confessed, 
of  nearly  the  same  individuals,  and  not 
many  of  them,  but  meeting  frequently — 
one  in  Boston,  the  other  in  Cambridge. 
Harvard  acknowledges  the  claims  of  our 
study  in  supporting  not  only  an  instructor 
in  entomology  at  its  Agricultural  School, 
but  a  full  Professor  of  the  same  in  the 
University  at  large. 

Harris  attributed  to  Peck  his  special  in- 
terest in  entomology,  and  his  first  paper, 


that  on  the  Salt-marsh  Caterpillar,  appeared 
in  the  Massachusetts  Agricultural  Repository 
only  four  years  after  Peck's  last,  in  the 
same  magazine,  on  Cherry  and  Oak  Insects. 
How  many  of  us  have  drawn  our  first  in- 
spiration from  Harris  ?  Yet  probably  not 
one  of  our  local  entomologists  ever  saw 
him.  The  general  direction  of  Harris's 
studies  doubtless  arose  from  the  predilec- 
tions of  his  instructor  ;  and  the  unprece- 
dented growth  of  economic  entomology  in 
this  country,  where  it  flourishes  as  nowhere 
else,  must  be  credited  primarily  to  the 
influence  of  Harris's  work.  With  every 
temptation  which  the  wealth  of  new  mate- 
rial about  him  could  give,  or  which  a  very 
extensive  correspondence  with  naturalists 
devoting  themselves  almost  exclusively  to 
systematic  work,  like  Say,  would  naturally 
foster,  he  wisely  followed  the  bent  given 
his  studies  by  his  early  training  under 
Peck,  and  left  a  better  example  and  a  more 
generous  and  enduring  influence. 

In  our  own  day,  the  spreading  territory 
of  the  United  States,  the  penetration  of  its 
wilds,  and  the  intersection  of  its  whole  area 
by  routes  of  travel,  the  wider  distribution 
and  greatly  increased  numbers  of  local  en- 
tomologists, as  well  as  the  demand  for  our 
natural  products  abroad,  have  set  also  be- 
fore us  the  same  temptation  to  study  only 
new  forms  and  to  cultivate  descriptive 
work,  to  the  neglect  of  the  choicer,  broader 
fields  of  an  ever-opening  science.  It  is 
this  danger  to  which  I  venture  briefly  to 
call  your  attention  to-day,  not  by  way  of 
disparaging  the  former,  but  rather  in  the 
hope  that  some  of  our  younger  members, 
who  have  not  yet  fallen  into  the  ruts  of 
work,  may  be  induced  to  turn  their  atten- 
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lion  to  some  of  the  more  fruitful  fields  of 
diligent  research. 

We  should  not  apply  the  term  descriptive 
work  merely  to  the  study  of  the  external 
features  of  insects.  The  great  bulk  of  what 
passes  for  comparative  anatomy,  physiology 
and  embryology,  is  purely  descriptive,  and 
is  only  to  be  awarded  a  higher  grade  in  a 
scale  of  studies  than  that  which  deals  with 
the  external  properties,  when  it  requires  a 
better  training  of  the  hand  and  eye  to  carry 
it  out,  and  greater  patience  of  investigation. 
We  pass  at  once  to  a  higher  grade  of  re- 
search when  we  deal  with  comparisons  or 
processes  (which,  of  course,  involve  com- 
parisons). All  good  descriptive  work,  in- 
deed, is  also  comparative  ;  but  at  the  best 
it  is  so  only  in  the  narrowest  sense,  for  only 
intimately  allied  forms  are  compared.  In 
descriptive  work  we  deal  with  simple 
facts  ;  in  comparative  work  we  deal  with 
their  collocation.  "  Facts,"  said  Agassiz, 
one  day,  "  Facts  are  stupid  things,  until 
brought  in  connection  with  some  general 
law." 

It  is  to  this  higher  plane  that  concerns 
itself  with  general  laws  that  I  would  urge 
the  young  student  to  bend  his  steps.  The 
way  is  hard  ;  but  in  this  lies  one  of  its 
charms,  for  labor  is  its  own  reward.  It 
is  by  patient  plodding  that  the  goal  is 
reached  ;  every  step  costs  and  counts  ;  the 
ever-broadening  field  of  knowledge  exhila- 
rates the  spirit  and  intensifies  the  ambition  ; 
there  is  no  such  thing  as  satiety — study  of 
this  sort  never  palls. 

It  is  hardly  necessary  to  point  out  that 
so-called  systematic  work  never  reaches 
this  higher  grade  unless  it  is  monographic  ; 
unless  it  deals  in  a  broad  way  with  the 
relationship  and  general  affinities  of  in- 
sects. It  is  not  my  purpose  to  call  atten- 
tion here  to  the  needs  of  science  in  this 
department,  as  they  are  too  patent  to  es- 
cape observation  ;  but  if  one  desires  a 
model  upon  which  to  construct  such  work, 
one  need  not  look  further  than  the  Revision 
of  the  Rhynchophora  by  Drs.  LeConte  and 
Horn.  Rather  than  linger  here,  we  prefer 
to  pass  directly  to  some  of  the  obscurer 
fields  of  study. 


When  we  compare  the  number  of  insect 
embryologists  in  America  with  that  of  their 
European  colleagues,  the  result  is  some- 
Avhat  disheartening  and  discreditable  ;  aU 
though  perhaps  the  comparison  would  be 
not  quite  so  disproportionate  were  some  of 
our  students  to  publish  their  notes.  But 
take  all  that  has  been  done  upon  both 
sides  of  the  water,  and  what  a  meager 
showing  it  makes.  Of  how  many  families 
of  Coleoptera  alone  have  we  the  embry- 
onic history  of  a  single  species  ?  Of  two 
of  the  four  families  of  Butterflies,  the  fer- 
tile eggs  of  which  are  perfectly  easy  to  ob- 
tain, nothing  is  known.  In  short,  one  may 
readily  choose  numbers  of  typical  groups 
whose  embryonic  history  would  be  a  great 
acquisition  to  science.  Here  is  a  broad 
field.  From  the  special  range  of  my  own 
studies  let  me  recommend  to  any  one  eager 
for  this  work  to  choose  the  eggs  of  our 
common  copper  butterfly,  which  she  will 
lay  to  order  on  sorrel,  and  the  earlier 
stages  of  which  can  be  obtained  from  the 
parent  at  two  or  three  different  times  of  the 
year;  or  the  eggs  of  any  of  our  common 
skippers,  which  deposit  on  grass,  and  which 
are  equally  easy  to  obtain,  although  only 
once  a  year.  Or,  if  we  turn  to  Orthoptera, 
the  eggs  of  our  common  Oecanthus,  con- 
cealed all  winter  in  raspberry  twigs,  are 
more  transparent  and  more  easily  obtained 
than  those  of  any  other  cricket  ;  and  our 
knowledge  of  the  embryology  of  any  of  the 
Gryllidae  is  very  fragmentary,  and  of  this 
particular  tribe,  «//.  Better  still,  perhaps, 
would  be  the  choice  of  our  common  walk- 
ing-stick, as  it  belongs  to  a  bizarre  and 
isolated  type,  now  known  to  be  of  very 
ancient  ancestry,  and  of  whose  embryonic 
history  nothing  has  been  published.  I 
have,  indeed,  a  few  incomplete  notes  upon 
this  insect,  but  they  relate  wholly  to  a  late 
period  of  development,  and  were  made  be- 
fore the  time  of  the  microtome,  when  work 
over  such  coarse-shelled  eggs  was  very 
difficult  and  unsatisfactory.  The  eggs  may 
be  readily  procured,  the  insect  being 
abundant  in  scrub-oak  fields  ;  the  mother 
drops  the  eggs  loosely  on  the  ground,  and 
from   imprisoned    specimens    I    have   pro- 
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cured  scores  in  a  single  season.  Any  one 
who  will  glance  over  the  history  of  what 
has  been  done  in  insect  embryology  will  be 
able  to  select  a  hundred  examples  as  im- 
portant and  as  easy  to  obtain  as  those  al- 
ready named,  and  by  concentrating  his 
work  upon  them  will  do  better  service  than 
in  an  aimless  selection  of  what  may  come 
to  his  hand. 

In  following  the  post-embryonal  history 
of  insects  there  is  work  for  all.  While 
allied  forms  have  in  general  a  very  similar 
development,  there  are  so  many  which  are 
unexpectedly  found  to  differ  from  one 
another,  that  every  addition  to  our  know- 
ledge of  the  life  histories  of  insects  is  a 
gain,  and  they  are  to  be  praised  who  give 
their  close  attention  to  this  matter.  Here 
is  a  field  any  entomologist,  even  the  most 
unskilled,  may  cultivate  to  his  own  advan- 
tage and  with  the  assurance  that  every  new 
history  he  works  out  is  a  distinct  addition 
to  the  science.  The  importance  of  an  ac- 
cumulation of  facts  in  this  field  can  hardly 
be  overestimated,  and  those  whose  oppor- 
tunities for  field  work  are  good,  should  es- 
pecially take  this  suggestion  to  heart. 
Nor,  by  any  means,  is  the  work  confined 
to  the  mere  collection  of  facts.  How  to 
account  for  this  extraordinary  diversity  of 
life  and  habits  among  insects,  and  what  its 
meaning  may  be,  is  one  of  the  problems  of 
the  evolutionist.  There  are  also  here  some 
specially  curious  inquiries,  to  which  Sir 
John  Lubbock  and  others  have  recently 
called  attention,  and  to  which  Mr.  Riley 
has  contributed  by  his  history  of  Epicauta 
and  other  Meloidce.  I  refer  to  the  ques- 
tions connected  with  so-called  hypermeta- 
morphosis  in  insects.  In  these  cases  there 
are  changes  of  form  during  the  larval  pe- 
riod greater  than  exist  between  larva  and 
pupa,  or  even  between  larva  and  imago,  in 
some  insects.  There  are  also  slighter 
changes  than  these  which  very  many  larvae 
undergo  ;  indeed,  it  may  safely  be  asserted 
that  the  newly-hatched  and  the  mature 
larvae  of  all  external  feeders  differ  from 
each  other  in  some  important  features. 
The  differences  are  really  great  (when  com- 
pared to  the  differences  between  genera  of 


the  same  family  at  a  similar  time  of  life)  in 
all  lepidopterous  larvae,  as  well  as  in  all 
Orthoptera  which  have  come  under  my  no- 
tice. No  attempt  to  co-ordinate  these  dif- 
ferences, or  to  study  their  meanings,  or  to 
show  the  nature  of  their  evident  relation- 
ship to  hypermetamorphosis  has  ever  been 
attempted. 

Not  less  inviting  is  the  boundless  region 
of  investigation  into  the  habits  of  insects 
and  their  relation  to  their  environment. 
The  impulse  given  to  these  studies  by  the 
rise  of  Darwinism,  and  the  sudden  and 
curious  importance  they  have  assumed  in 
later  investigations  into  the  origin  and  kin- 
ship of  insects,  need  only  to  be  mentioned 
to  be  acknowledged  at  once  by  all  of  you. 
The  variation  in  coloration  and  form  ex- 
hibited by  the  same  insect  at  different  sea- 
sons or  in  different  stations,  "  sports," 
the  phenomena  of  dimorphism,  and  that 
world  of  differences  between  the  sexes, 
bearing  no  direct  relation  to  sexuality ; 
mimicry  also,  phosphorescence  and  its  re- 
lations to  life,  the  odors  of  insects,  the  re- 
lation of  anthophilous  insects  to  the  colors 
and  fructification  of  flowers,  the  modes  of 
communication  between  members  of  com- 
munities, the  range  and  action  of  the 
senses,*  language,  commensalism, — these 
are  simply  a  few  topics  selected  quite  at  ran- 
dom from  hundreds  which  might  be  suggest- 
ed, in  each  of  which  new  observations  and 
comparative  studies  are  urgently  demanded. 

The  fundamental  principles  of  the  mor- 
phology of  insects  were  laid  down  by  Sav- 
igny  in  some  memorable  memoirs  more 
than  sixty  years  ago  ;  the  contributions  of 
no  single  author  since  that  time  have  added 
so  much  to  our  knowledge,  notwithstand- 
ing the  aid  that  embryology  has  been  able 
to  bring.  Nevertheless  there  remain  many 
unsolved  problems  in  insect  morphology 
which  by  their  nature  are  little  likely  to 
receive  help  from  this  source.  Let  me 
mention  three  : 

The  first  concerns  the  structure  of  the 
organs  of  flight.  The  very  nomenclature 
of  the  veins  shows  the  disgraceful  condition 


*  Notice   Meyer's   beautiful   studies   on   the   perception  of 
sound  by  the  mosquito. 
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of  our  philosophy  of  these  parts  ;  the  same 
terminology  is  not  employed  in  any  two  of 
the  larger  sub-orders  of  insects  ;  names 
without  number  have  been  proposed,  rarely 
however  by  any  author  with  a  view  to  their 
applicability  to  any  group  outside  that 
which  formed  his  special  study  ;  and  a 
tabular  view  which  should  illustrate  them 
all  would  be  a  curious  sight.  A  careful 
study  of  the  main  and  subordinate  veins, 
their  relations  to  each  other,  to  the  different 
regions  of  the  wing,  to  the  supporting  parts 
of  the  thorax  and  to  the  alar  muscles, 
should  be  carried  througli  the  entire  order 
of  insects  ;  by  no  means,  either,  neglecting 
their  development  in  time,  and  possibly 
deriving  some  assistance  in  working  out 
homologies  by  the  study  of  their  hypo- 
dermic development. 

The  second  concerns  the  mouth  parts. 
The  general  homologies  of  these  organs 
were  clearly  and  accurately  enough  stated 
by  Savigny,  though  one  may  perhaps  have 
a  right  to  consider  the  last  word  not  yet 
said  when  one  recalls  Saussure's  recent 
claim  to  have  found  in  Hetnimerus  a  second 
labium.  What  I  refer  to,  however,  is  an- 
other point :  it  relates  to  the  appendages 
of  the  maxillce  and  the  labium.  Consider- 
ing the  labium  as  a  soldered  pair  of  sec- 
ondary maxillae  we  have  at  the  most,  on 
either  pair  of  maxillae,  three  appendages 
upon  either  side.  These  appendages,  as 
you  know,  are  very  variously  developed  in 
different  sub-orders  of  insects,  or  even  in 
the  same  sub  order ;  and  it  h.Ts  at  least  not 
been  shovvn,  and  I  question  if  it  can  be 
done,  that  the  parts  bearing  similar  names 
in  different  sub-orders  are  always  homolo- 
gous organs.  Here  is  a  study  as  broad 
and  perhaps  as  difficult  as  the  last. 

The  third  is  the  morphological  signifi- 
cance of  monstrosities,  especially  of  such 
as  are  termed  monstrosities  by  excess. 
The  literature  of  the  subject  is  very  scat- 
tered, and  the  material  much  more  exten- 
sive than  many  of  you  may  think.  At 
present  this  subject  is,  so  to. speak,  only 
one  of  the  curiosities  of  entomology,  but 
we  may  be  confident  that  it  will  one  day 
show  important  relations  to  the  story  of  life. 


After  all  the  labors  of  Herold,  Trevira- 
nus,  Lyonet,  Dufour,  and  dozens  of  other 
such  industrious  and  illustrious  workers,  is 
there  anything  important  remaining  to  be 
done  in  the  gross  anatomy  of  insects  ?  some 
of  you  would  perhaps  ask.  Let  the  recent 
work  of  some  of  our  own  number  answer, 
which  has  shown  in  the  Hemiptera  and 
Lepidoptera  the  existence  of  a  curious 
pumping  arrangement  by  which  nutritious 
fluids  are  forced  into  the  stomach.  It  is 
certainly  strange  that  after  all  that  has 
been  said  as  to  the  mode  in  which  a  but- 
terfly feeds,  that  no  one  should  have  dis- 
sected a  specimen  with  sufficient  care  to 
have  seen  the  pharyngeal  sac  which  Mr. 
Burgess  will  soon  show  us.  No  !  the  field 
is  still  an  open  one,  as  the  annual  reviews 
clearly  show.  The  curious  results  of  Flo- 
gel's  studies  of  the  brain,  the  oddly-con- 
structed sense-organs  found  by  Graber  and 
Meyer  (earlier  noticed  briefly  by  Leydig) 
in  the  antennas  of  Diptera,  the  important 
anatomical  distinctions  discovered  by  Forel 
in  different  groups  of  ants,  the  strange 
modification  of  the  tip  of  the  spiral  tongue 
in  Ophideres,  which  Darwin,  Brietenbach 
and  Kiinckel  have  discussed,  and,  above 
all,  the  extensive  investigations  of  the 
nervous  system  in  insects  generally,  which 
Brandt  has  recently  undertaken,  the  ex- 
quisite memoir  of  Greenacher  on  the  struc- 
ture of  the  compound  eye,  and  the  keen 
researches  of  Graber  in  various  depart- 
ments of  insect  anatomy,  show,  by  what 
has  been  accomplished,  how  many  harvests 
are  still  unreaped.  The  microtome,  too, 
has  put  a  new  instrument  of  precision  into 
the  hands  of  the  investigator  in  the  field. 

We  might  in  the  same  way  point  out 
some  of  the  special  needs  in  the  study  of 
the  finer  anatomy  or  histology  of  insects, 
but  the  pressure  of  other  duties  forbids  a 
further  pursuit  of  the  subject.  Enough 
surely  has  been  suggested,  even  in  this 
hasty  sketch,  to  show  that  we  cannot  yet 
rest  upon  our  oars,  but  must  push  forward 
undaunted  into  still  unknown  waters.  If 
these  few  words  shall  arouse  in  any  one  a 
higher  ambition,  leading  to  better  work, 
their  aim  will  have  been  accomplished. 
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SPRINKLERS  AND  ATOMIZERS. 

f  ConclUiifd  from  /.  189  J 

"  The  Warner  Saddle  Sprinkler.— A  de- 
vice very  well  spoken  of  and  advertised  as  the 
saddle  sprinkler  has  been  perfected  b}-  Mr.  Jack- 
son Warner,  Austin,  Tex.  The  liquid  is  con- 
tained in  a  bag  which  is  used  on  the  back  of  a 


The  Binki.ey  Atomizer. 

mule  or  horse  as  a  saddle,  the  liquid  being  forced    I 
out  by  the  action  of  the  feet.      I  have  not  been    j 
able  to  see  either  the  contrivance  or  an)'  speciti- 
cation  of  it.  j 

"The  Binkley  Atomizer. — This  sprinkler, 
invented  but  not  patented  by  Mr.  J.  N.  Binkley,  | 
of  Columbus,  Tex.,  and  herewith  illus- 
trated, is  one  of  the  simplest  and  yet 
one  of  the  best  in  use.  Fig.  iii,  A, 
represents  it  in  operation  with  a  part 
of  the  pump.  This  pump  is  the  usual 
double-acting  force-pump  secured  to 
the  top  of  a  barrel  containing  the  licjuid. 
The  letter  a  represents  the  pump  cyl- 
inder, b  the  air  chamber,  and  c  a  trans- 
verse tin  pipe  connected  with  the  dis- 
charge pipe  of  the  pump  and  having 
four  of  the  atomizing  nozzles.  Fig. 
Ill,  B,  shows  a  side  view  of  the  atom- 
izer on  a  somewhat  larger  scale.  A 
conical  tin  piece,  (/,  is  soldered  to  the 
pipe  c,  having  at  its  end  an  orifice 
much  larger  than  the  fine  perforations 
of  the  previous  machines  described. 
A  circular  tin  plate,  f,  is  soldered  to 
the  lower  side  of  the  cone  d,  so  that  the 
jet  of  water  issuing  with  great  force 
from  the  orifice,  strikes  the  plate  at  an 
obtuse  angle  and  is  scattered  in  very 
fine  and  far  reaching  spray.  The  large 
orifice  permits  smaller  objects  to  be 
thrown  out  with  the  jet,  larger  objects 
being  prevented  by  a  strainer  from 
entering  the  pump,  while  by  a  slight  bending  of 
the  distributing-plate,  so  as  to  bring  it  at  more 
acute  angles  with  the  nozzle,  the  spray  may  be 


thrown  more  and  more  upward.  The  whole 
machine  is  very  light  and  simple  and  easily  made 
by  any  tinsmith  at  comparatively  trifling  cost. 
The  principal  drawback  to  it  as  at  present  con- 
structed by  Mr.  Binkley  is  that  it  is  made  in  one 
piece,  so  that  in  case  a  larger  object  obstructs 
the  orifice  there  is  some  difficulty  in  removing 
the  same. 

"  This  defect  could  be  easily  reme- 
died by  making  the  cone  in  two 
pieces,  the  nozzle  itself  to  be  screwed 
on  to  the  basal  or  soldered  piece. 
The  plates  and  the  orifices  should  be 
thoroughly  cleansed  and  dried  after 
use,  in  order  to  prevent  rusting. 
The  machine  with  four  spouts,  as  in 
tlie  figure,  throws  the  spray  over  six 
or  seven  rows,  but  its  capacity  is 
easily  increased  by  lengthening  the 
transverse  pipe  (c).  Its  cost  is  less 
than  $10. 

"After  witnessing  this  machine  in 
operation,  I  am  satisfied  that  the 
atomizing  principle  is  a  most  valu- 
able one,  and  that  with  modified  con- 
ducting pipes  or  tubing,  so  as  to 
throw  the  spray  from  near  the  ground 
up  into  the  plants  and  on  the  under 
surface  of  the  leaves,  as  in  Mr. 
Daughtrey's  machine  (see  p.  213),  it 
will  give  great  satisfaction  because  of 
its  cheapness  and  simplicity. 

"  The  ScHU^.R  Atomizer. — This  at- 
omizer was  recently  perfected  b}'  Mr. 
John  Schier,  of  EHingen,  Tex.,  and 
is  on  the  same  general  principles  as 
the  preceding.  For  the  spraying  ar- 
rangement proper  a  patent  was  ob- 
tained October  2,  1879.  I"^  the  ac- 
companying illustration  (Fig.  112)  it  is  repre- 
sented in  operation,  attached  to  a  small  hand- 
pump  such  as  is  commonly  used  throughout  the 
country.  The  pump  is  to  be  connected  by  a 
hose  with  a  vessel  containing  the  liquid,  and  the 
whole  machine  to  be  operated  from   the  rear  part 

[Fig.  112.] 


of  a  cart  drawn  through  the  field.  At  Fig.  113  I 
have  given  an  enlarged  view  of  the  atomizer  and 
mode  of  attachment,  and  at   Fig.  114  the  same 
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with  the  distributing-plate  disconnected,  so  as  to 
show  the  mode  of  adjustment.*  The  nozzles 
c  c  c  are  connected  with  the  conducting  pipe  {a) 
by  means  of  a  nut  (/'),  and  throw  the  liquid  on  to 


a  distributing-plate  (li)  of  brass,  backed  and 
strengthened  \>y  an  outer  layer  of  tin.  This 
plate  is  secured  in  place  b}'  means  of  a  screw 
soldered  beneath  the  nozzles,  running  through 
a  tube  connected  with  and  rendered  firm  by  a 
bow  (c)  soldered  at  each  end  to  the  outer  layer 
of  the  plate.  The  screw  issuing  from  this 
tube  receives  a  nut  ;  while  still  greater  se- 
curity is  given  to  the  plate  by  a  projection,  f;, 
beneath,  which  fits  into  a  tube  (//)  attached  to 
the  nozzle-piece.  The  liquid,  therefore, 
strikes  the  plate  at  an  obtuse  angle,  but 
instead  of  one  jet  of  li(iuid,  as  in  the  Binkley 
sprinkler,  Mr.  Schier  brings  three  to  bear  on 
the  same  plate,  the  orifice  of  each  nozzle 
being  as  large  as  the  head  of  an  ordinary  pin. 
This  sprinkler  can  be  operated  either  as 
shown  in  Fig.  112  or  fastened  to  a  frame  on  a 
cart.  When  the  distributor  is  held  down  the 
spray  is  directed  upward,  and  it  can  there- 
fore be  used  for  spraying  the  under  side  of 
the  leaves. 

"  The  peculiarity  of  this  machine  consists  in 
the  fact  that  with  an   exceedingly  small   and 
light    instrument    an    efficient    spray  can    be 
produced  that  reaches  over  five  rows  of  cot- 
ton,   the    strength    of    the    distributing 
apparatus  being  such  as  to  warant  great 
concentration    of    pressure.     The  con- 
trivance may  be  considerably  simplified, 
and  Mr.  Schier,  who  calls  his  atomizer 
the  "  Diana  Cotton  Sprinkler,"  is  now 
perfecting  a  machine  that  will  supply 
three    of    these    atomizers    and    cover 
sixteen    rows    of   cotton    at    once,    so 
that  in  one  day  from  150  to  200  acres 
maybe  poisoned. 

"Ruiimann's  Improved  Atomizer. — For  his 
improved  sprinkler,  a  patent  of  which  has  been 

*  Mr.  Schier  writes  that  in  his  sprinkler,  as  it  is  patented, 
there  is  an  arUlitional  arrangement  for  conducting  b.ack  the 
hquid  that  drips  from  the  plate. 


applied  for,  Mr.  Ruhmann  uses  the  same  pump 
and  tripartite  discharge-pipe  already  described 
and  figured  (Figs.  96  and  ii5«),  and  the  improve- 
ment consists  in  an  entirely  new  arrangement 
for  producing  the  spray.  In 
Fig.  115,  which  shows  the  im- 
proved sprinkler  in  operation, 
the  letter  rt  represents  the  dis- 
charge-pipe, b  b  b  three  rutiber 
tubes  (each  about  one  foot  in 
length,  with  the  intermediate 
somewhat  shorter)  that  connect 
the  three  arms  of  the  discharge- 
])ipe  with  the  nozzles  or  sprink- 
lers proper,  (r<r  r.  One  of  these 
is  represented  on  a  larger  scale 
in  Fig.  116,  and  consists  of  a 
tin  pipe  about  eight  inches  in 
length  and  somewhat  funnel- 
shaped,  in  order  to  fit  tightly  in  the  rubber 
tube.  To  the  anterior  end  of  this  pipe  is  soldered 
a  conical  nose,  a,  having  an  orifice  of  about  the 
size  of  an  ordinar}-  pin-head,  or  large  enough  to 
prevent  clogging  b}'  minute  obstacles,  larger 
ones  being  prevented  from  entering  the  pump  hy 
the  strainer  connected  therewith  (Fig.  95).  Op- 
posite this  orifice,  and  almost  touching  it,  is  the 
point  of  another  conical,  hollow  piece,  b,  with  a 
slightly  dilated  or  recurved  rim,  and  held  in  po- 
sition by  a  stout  wire,  c,  soldered  on  to  its  edge 
and  to  the  side  of  the  tin  pipe.  The  liquid,  is- 
suing with  great  force  from  the  orifice,  strikes 
the  point  of  the  hollow  cone,  and  is  carried  in 
all  directions  along  its  sides,  when,  by  striking 
the  bent  rim,  it  is  scattered  in  a  bell-shaped  spray. 

[Fig.  115.] 


\tomizer     in  operation. 


[Fig.  116.] 


Ruhmann's  Improved  Atomizer. 

"With  these  three  atomizers  the  spray  may  be 
distributed  over  seven  rows  in  calm  weather, 
and  over  nine  rows  if  the  wind  be  favorable. 
The  price  of  the  machine,  including  the  pump, 
is  $7.50.     This  form   of  sprinkler  has  also   the 
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advantage  that  it  may  be  used   to  distribute   the 
liquid  from  below.      Fortius  purpose  the   rim    of 
the  distributor  should  be  bent  back  so  as  to  form    I 
a   more  acute  anj,le.     Other  changes   necessary    ! 
for  this  purpose  have   already  been  indicated  in    i 
treating  of  previous  machines.  i 

"There  is  no  doubt  but  that  these  three  atom-  \ 
izers  last  described  are  all  valuable  as  embody- 
ing a  simple  principle  which  may  be  made  use  of 
at  comparatively  little  cost,  and  both  to  throw 
the  spray  on  the  plants  above  or  up  among  them 
from  below.  That  thej'  have,  in  these  respects, 
a  decided  advantage  over  all  the  other  con- 
trivances mentioned  will  admit  of  no  doubt. 

"The  Dau(;htrey  Atomizer. — There  still  re- 
mains one  machine  to  be  described  in  this  con- 


will  be  seen  from  the  sketch,  a  transverse  dis- 
tributing pipe  is  connected  with  a  number  (four 
in  the  sketch)  of  vertical  pipes  recurving  at  the 
ends,  which  receive  the  nozzles,  one  of  which  is 
represented  in  section  in  the  accompanying  Fig. 
117.  The  nozzle  N,  which  is  screwed  to  the 
pipe;  has  a  closed  end,  «,  provided  with  two 
openings,  «',  oppositely  inclined,  so  that  the  jets 
delivered  through  them  meet  at  a  point  near  n 
and  deflect  and  disperse  each  other  so  as  to  form 
an  extremely  fine  spray.  The  openings  «'  are 
large  enough  to  avoid  being  obstructed  by  small 
obstacles,  and  the  spray  produced  by  the  two  in- 
clined jets  is  at  once  copious  and  powerful." 

The    spray    machine    above    described 


LFig.  117.] 


The  Daightkev 


nection  which  is  highl)'  interesting  for  several 
reasons  :  ist,  because  it  is  the  only  one  actually 
in  use  for  the  distributing  of  liquid  from  below  ; 
2d,  because  the  construction  of  the  pump  is  quite 
peculiar  ;  and,  3d,  because  the  arrangement  for 
producing  the  spray  is  not  only  entirely  different 
from  any  described  in  the  foregoing  pages,  but 
also  most  simple.  This  machine  was  invented  by 
Mr.  William  J.  Daughtrey,  of  Salem,  Ala  (patent 
No.  200,376,  February  19,  1878).  The  accompany- 
ing sketch  (Fig.  117)  represents  it  as  it  appears. 
It  consists  in  the  main  of  a  pump,  which  is  made 
self-operating  by  means  of  a  pulley,  and  which 
forces  air  into  the  receiving  tank  and  into  a  com- 
pression cylinder  connected  therewith,  thus  sup- 
plying the  pressure  necessary  for  the  spray.     As 


which  breaks  the  water  into  particles  by 
obstruction,  illustrate  a  valuable  principle, 
which  admits  of  great  variety  and  adapta- 
tion in  its  application.  The  jjrinciple  of  the 
Daughtrey  nozzle  is  that  of  the  old-fash- 
ioned gas-burner,  viz.,  two  jets  crossing 
each  other.  That  of  the  ordinary  fish-tail 
burner,  which  sends  the  flame  through  a 
rounded  slit,  is  still  better.  It  has  been 
used  for  the  first  time  this  season,  and 
promises    to    supersede    all    others.      The 


THE   AMERICAN    ENTOMOLOGIST. 


principle  of  forcing  the  liquid  through  a 
crescent-shaped  slit  or  broad  lips  of  vari- 
ous dimensions,  whether  cut  into  a  moulded 
nozzle  or  made  by  soldered  pieces  of  tin 
or  zinc,  is  a  most  valuable  one,  not  only 
because  of  the  fineness  of  the  mist  that 
can  be  produced,  but  because  of  the  re- 
duced risk  of  filling  up  or  clogging. 

FURTHER  NOTES  AND  OBSERVATIONS  ON  THE 
ARMY  WORM. 

\_Concluded  from  /.  185. 1 
HOW  FAR   IS  liURNlNG   OVER  A   PREVENTIVE. 

That  fields  which  have  been  burned  over 
in  the  winter  are  free  from  the  destructive 
presence  of  the  worm  is  a  fact  in  the  history 
of  its  visitations.  But  opinion  has  varied 
as  to  the  precise  effect  produced  by  the 
burning  over.  I  have  shown  that  it  de- 
stroys the  a])propriaie  nidus  for  the  laying 
of  the  eggs  by  the  moth  in  the  spring. 
Now  that  larval  hibernation  is  established, 
we  can  readily  see  that  the  fires  would  de- 
stroy these  hibernating  larvae  and  prevent 
the  appearance  of  the  moths  and  of  a  sec- 
ond destructive  brood  from  them.  But  we 
must  not  suppose  that  the  burning  over 
would  prevent  all  appearance  of  the  worm; 
it  merely  prevents  its  appearance  in  de- 
structive numbers.  Tlie  moth  will,  when 
exceptionally  numerous,  lay  her  eggs  Avith- 
out  concealment  and  upon  plants,  such  as 
clover,  which  the  larva  does  not  relish.* 
In  such  cases  of  exceptional  abundance 
we  may  well  suppose  that  the  moth  will  fly 
into  fields  which  had  been  burned  over 
and  supply  them  with  eggs,  but  the  in- 
stances in  which  this  would  result  in  mate- 
rial damage  to  the  crop  Avould  be  very  rare. 

CCJNNECTION     OF    WET     AND     DRY    SEASONS 
WITH   ARMY   WORM  INCREASE. 

That  the  army  worm  appears  in  de- 
structive numbers  after  a  period  of  dry 
seasons  is  a  fact  already  recognized,  and 
is  in  accordance  with  the  experience  of  the 


*  I  have  recently  received  from  Prof.  Lintner,  State  Ento- 
mologist for  New  York,  what  are  apparently  the  pressed  eggs 
and  egg  shells  of  this  moth,  thickly  covering  clover  leaves, 
and  mi.\ed  with  an  abundance  of  white  gummy  matter,  with 
which  the  moth  usually  secretes  them,  all  indicating  that  in 
this  instance  the  moths  (doubtless  from  e.xcessive  numbers) 
had  "slopped  over."  Prof.  Comstock  likewise  informs  me 
that  he  has  found  the  eggs  laid  between  the  folded  lobe  of  a 
clover  leaf. 


present  year.  The  portions  of  our  country 
visited  by  the  worm  this  year  were  afflicted 
with  drought  last  summer,  and  the  winter 
was  remarkable  for  its  mildness  and  the 
slight  fall  of  snow.  Fitch's  theory  of  the 
appearance  of  the  worm  required  that  this 
spring  should  be  a  wet  one  in  order  to 
drive  the  moths  from  the  swamps  and 
cause  them  to  lay  their  eggs  on  the  up- 
land. But  the  facts  are  just  the  reverse. 
Farmers  from  Virginia  to  Vermont  have 
complained  loudly  of  the  excessive  drought. 
Rivers  in  some  of  the  Atlantic  .States  have 
not  been  so  low  for  a  generation,  and  allu- 
vial meadows  which  have  been  subject  to 
a  spring  flooding,  have  this  year  remained 
dry.  These  facts  clearly  disprove  Fitch's 
theory,  and  we  must  believe  that  the  army 
worm  is  most  likely  to  appear  after  dry 
seasons,  regardless  of  the  wetness  or  dry- 
ness of  the  season  in  which  it  occurs.  A 
critical  examination  of  Fitch's  arguments 
in  support  of  his  theory  shows  that  he  not 
only  had  no  personal  acquaintance  Avith 
the  worm,  but  also  made  some  false  meteor- 
ological deductions,  such  as  comparing 
the  rainfall  of  India  (?)  with  the  appearance 
of  the  worm  here.  With  equal  reason 
might  we  argue  that  1S79  was  wet  in  our 
Atlantic  States  because  of  the  excessive 
})recipitation  in  the  British  Islands  during 
that  year.  It  is  evident  that  Fitch  was 
hard  pressed  for  arguments  to  support  the 
theory.  That  the  season  of  1S61  was  re- 
markably wet  in  the  Eastern  States,  Fitch 
gives  no  evidence,  and  while  the  mean 
rainfall,  according  to  statistics  was  greater 
in  1861  than  in  i860,  it  does  not  follow 
that  the  spring  and  early  summer  of  1861 
were,  on  that  account,  unusually  wet. 
From  the  well  known  connection  of  the 
presence  of  plant  lice  with  dry  seasons, 
and  from  the  memorable  depredations  of 
the  grain  aphis  in  that  year  throughout  the 
Middle  and  New  England  States,  it  is  very 
cjuestionable  whether  the  summer  of  1861 
was  wet.  It  is  far  more  probable  that  the 
season  was  a  dry  one  like  the  present,  in 
which  also  various  plant  lice  have  done 
great  damage. 

The  view  that   the    army  worm   has   its 
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proper  home  in  the  wild  grasses  in  the 
swamps,  as  Fitch  has  assumed,  must 
also  be  considered  erroneous.  The 
moth  prefers  matted  grass  amid  which 
to  lay  her  eggs,  and  the  more  tender 
grasses  are  those  first  selected  by  the 
worms.  Old,  neglected  fields,  whether 
their  location  be  low  or  high,  are  the  most 
natural  breeding  places  for  the  insect. 
That  the  worms  most  often  appear  in  low 
lands,  or  in  the  neighborhood  of  such, 
doubtless  finds  more  correct  explanation, 
first,  in  the  highly  probable  fact  that  the 
parent  moth  gets  more  appropriate  food  at 
such  places,  either  in  saccharine  exuda- 
tions, the  natural  "sweat  "  of  the  plants,  or 
moisture  from  the  ground  ;  secondly,  in 
the  well  observed  fact  that  such  lands 
afford  the  greatest  extent  of  neglected 
meadows  where  the  insect  has  opportunity 
to  multiply  unnoticed  and  undisturbed. 


THE  FOOD  OF  THE  BLUEBIRD  (Sialia  sialis,  L. 


This  beautiful  and  beloved  bird,  en- 
deared to  the  student  of  nature  by  every 
particular  of  its  plumage,  song,  and  way 
of  life,  is  also  one  of  the  most  popular 
of  all  birds  with  farmers  and  gardeners. 
Living  under  the  eyes  of  men  from  the 
first  yielding  days  of  the  later  winter  until 
the  year  grows  chill  and  dark  with  the  re- 
treat of  autumn,  it  has  been  praised  most 
warmly  for  its  tireless  service  of  man  by 
those  who  knew  it  best.  A  cursory  ob- 
servation of  its  feeding  habits  will  strongly 
support  the  general  impression  of  its  use- 
fulness. Most  frequently  it  takes  a  short, 
quick  flight  to  the  ground  from  a  fence- 
post,  or  a  low  branch  of  a  tree,  and,  after 
a  moment's  pause,  returns  to  its  perch  with 
a  caterpillar,  or  a  grasshopper,  or  some 
other  insect  in  its  beak,  which  it  devours 
at  its  leisure,  repeating  this  operation  so 
frequently  that  none  can  doubt  its  enor- 
mous destructiveness  to  insect  life. 

It  is  true  that  a  little  reflection  will  sug- 
gest that,  as  it  evidently  sees  its  prey  before 
it  leaves  its  perch,  it  must  usually  take  only 


the  most  conspicuous  and  the  most  active 
insects,  and  that  there  is  no  security  that 
these  will  be  the  most  injurious — that  they 
may  not  be,  in  fact,  among  the  most  bene- 
ficial ;  but  this  consideration  does  not 
seem  to  have  made  any  impression,  and 
the  Bluebird  remains  to  this  day  substan- 
tially without  reproach. 

It  is  not  a  pleasant  task  to  cast  the  first 
aspersion  upon  this  gentle  little  bird,  so 
universally  admired;  but  the  injuries  of 
which  it  must  be  accused  are  not  of  a 
kind  likely  to  seem  very  important  to  the 
general  public,  and,  at  any  rate,  the  truth 
is  better  than  error,  even  about  a  Blue- 
bird. 

I  have  now  examined  carefully,  with  the 
microscope,  the  contents  of  eighty-six 
stomachs  of  this  species,  of  which  ten  were 
taken  in  February,  twenty-one  in  March, 
thirteen  in  April,  nine  in  May,  ten  in  June, 
nine  in  July,  two  in  September,  and  twelve 
in  December  (in  Southern  Illinois).  I 
propose  to  present  the  data  for  each  of 
these  months;  to  summarize  them  for  the 
year;  to  estimate  the  benefit  and  injury  in- 
dicated to  farm  and  garden,  and  to  make 
a  comparison  of  the  food  of  this  bird  with 
that  of  the  robin,  and  of  the  thrushes  gen- 
erally. 

FEBRUARY. 

The  ten  birds  of  this  month  were  all 
shot  at  Normal,  111.,  from  the  24th  to  the 
29th  of  the  month,  in  the  present  year. 
These  stomachs,  with  those  obtained  from 
Galena,  in  early  March,  represent  the  first 
food  of  the  season. 

The  record  opens  with  a  bird  shot  on 
the  24th.  Thirty  per  cent,  of  its  food  had 
been  grass-eating  cut-worms,  40  per  cent, 
crickets  {Gryllus  abbreviatus),  5  per  cent. 
Ichneumonidce  {Arenetra  nigrita  Cress),  and 
25  per  cent,  the  larvse  of  the  two-lined 
soldier-beetle  ( Telephorus bilitieatus).  Now, 
the  Ichneumons  are  doubtless  parasitic,  al- 
though about  the  habits  of  the  genus 
Are?tetra,  I  have  at  present  but  little 
specific  information,  and  the  soldier  beetles 
are  reported  by  Prof.  Riley  and  others 
to  be  highly  useful  insects,  noted  espe- 
cially for   the    destruction    of    the  Apple- 
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worm  and  the  eggs  of  grasshoppers.* 
Surely  this  first  bird  has  not  distinguished 
itself  by  its  possibly  well  meant,  but,  at 
any  rate,  very  unfortunate  attack  on  the 
insects  of  the  field. 

Taking  the  month  together,  we  find  that 
the  most  important  elements  of  the  food 
were  cutworms  and  ichneumons — 24  per 
cent,  of  the  former  to  22  per  cent,  of  the 
latter.  The  larvae  of  the  soldier  beetles 
amount  to  8  per  cent.,  locusts  (chiefly  the 
young  of  Tragocephahi  viridifasciata)  to  9 
per  cent^  Carabid  beetles  and  their  larvae 
(including  Aj/uira  and  Anisodactylus)  to  5 
per  cent.,  Cydnidcs.  or  Soldier-bugs  (chiefly 
Euschistus  serviis)  to  7  per  cent.,  spiders  to  4 
per  cent.,  and  lulidx  (thousand-legs)  to  3 
per  cent.  Other  items  are,  2  per  cent, 
caterpillars  of  Arctians  {Calli/norp/ui  le- 
contei),  4  per  cent,  crickets,  and  9  per  cent, 
dung  beetles  {Aphodius  fiinetarius  and  A. 
inquinatus).  The  ichneumons,  Carabid  bee- 
tles, soldier  bugs,  and  spiders,  thus  make 
up  46  per  cent,  of  beneficial  insects,  while 
the  caterpillars  and  Orthoptera  amount  to 
but  41  percent,  of  injurious  species.  Or, 
if  we  drop  the  Cydnidcc  from  the  former 
category,  on  account  of  the  supposed  tri- 
fling injuries  to  vegetation  done  by  some 
of  them  (hence  often  called  "  plant  bugs"), 
the  figures  will  stand,  beneficial  insects  39 
to  41  injurious.  But  this  is  not  all.  Mr. 
Walsh,  reasoning  from  the  comparative 
numbers  of  injurious  and  beneficial  in- 
sects, concludes  that  a  bird  must  be  shown 
to  eat  at  least  thirty  times  as  many  inju- 
rious individuals  as  beneficial  before  it  can 
be  considered  useful  ;f  but  at  five  times 
as  many,  or  even  twice  as  many,  these 
bluebirds  fall  far  short  of  establishing  their 
claim  to  recognition  as  defenders  of  the 
farm  and  garden. 

MARCH. 

Twenty-one  specimens  were  examined 
which  had  been  shot  in  this  month,  in 
1880,  ranging  from  the  7th  to  the  31st. 
Seven  of  these  were  shot  at  Normal,  nine 
at  Hey  worth  (15  miles  south),  and  five  at 

*  See  4th  Rept.  State  Entomol.  of  Mo.,  p.  29,  and  Rent 
U.  S.  Ent.  Com.  1877,  p.  302.  uivepi. 

^  Birds  vs.    Insects.     Practical   Entomologist,  vol.   2    nn 
44—47.  '   ^^' 


Galena,  in  extreme  north-western  Illinois. 
These  latter  differed  from  the  central  Illi- 
nois specimens  chiefly  in  the  presence  of 
the  dried  and  sometimes  moldy  fruit  of 
the  sumach  {Rhus glabra)  in  their  stomachs, 
indicating  a  scarcity  of  desirable  food  at 
that  early  season.  One  of  these,  unfortu- 
nately for  the  record  of  the  month,  had 
stuffed  itself  with  the  larvae  of  Harpaius, 
which  made  93  per  cent,  of  its  food. 

Ichncumonidce  {Arenetrd)  appear  again 
(4  per  cent.)  for  the  last  time  during  the 
season. 

Harpalid  beetles  and  their  larvae  were 
unusually  abundant,  making  up  1 1  per 
cent,  of  the  food  of  the  month.  Among 
these,  Flatynus,  Evarthrus,  Pterostichus, 
Amara,  C/dcEfiius  tomentosus,  Agonoderus, 
and  Harpaius  were  recognized.  The  larvae 
of  soldier  beetles  also  occur,  constituting 
4  per  cent,  of  the  food,  but  do  not  appear 
again  throughout  the  year.  Four  birds 
had  eaten  a  predaceous  bug  {Coriscus,  near 
ferns),  which  is  too  minute  to  figure  in  the 
ratios  ;  and  4  per  cent,  of  the  food  was 
Cydnidcc,  of  which  only  Pcribalus  modestus 
was  recognizable.  Sixteen  of  the  twenty- 
one  birds  had  eaten  spiders,  making  5  per 
cent,  of  the  food.  The  beneficial  insects 
thus  amount  to  28  per  cent.  On  the  other 
hand,  38  per  cent,  was  caterpillars  (chiefly 
Noctuidce*),  including  Callimorpha  lecontei, 
and  the  army  worm  {Lcucania  unipuncta), 
I  percent,  was  Euryomia  i//da,  and  21  per 
cent,  was  Orthoptera  (crickets  and  grass- 
hoppers), the  injurious  species  thus  rising 
to  60  per  cent.  One  bird  had  also  eaten 
a  minute  curculio.  Among  neutral  ele- 
ments we  enumerate  Aphodii  3  per  cent., 
Iididce  3  per  cent.,  and  sumach  berries  4 
per  cent.  Two  birds  had  eaten  ants,  but 
in  trivial  quantity. 

In  order  to  determine  the  number  of 
specimens  which  it  is  necessary  to  examine 
in  each  month,  to  reach  reliable  averages 
of  benefit  and  injury,  I  divided  my  notes 
on  twenty  of  the  specimens  for  March, 
into  two  groups  of   ten  each,  so  selected 


*  I  have  thus  reported  all  smooth  caterpillars  in  which  the 
cervical  and  anal  shields,  common  to  most  cut-worms,  were 
distinguished.  A  few  such  caterpillars  are  not  Noctuids,  but 
all  are  equally  injurious. 
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that  all  the  localities  and  all  parts  of  the 
month  were  equally  represented  in  each 
group  ;  and  then  averaged  each  ten  sep- 
arately, and  compared  the  averages.  In 
the  first  group  beneficial  insects  composed 
29  per  cent,  of  the  food,  and  injurious  in- 
sects 59  per  cent.  ;  in  the  second  group 
beneficial  insects  composed  27  per  cent, 
of  the  food,  and  injurious  insects  61  per 
cent.  The  close  correspondence  of  these 
averages  shows  that,  on  this  question,  ten 
specimens  would  have  given  as  accurate  in- 
formation as  twenty,  and  indicate  that  ten 
birds  a  month  will  usually  afford  a  fair  basis 
for  an  opinion. 

APRIL. 

The  food  of  April,  as  shown  by  the  thir- 
teen specimens  of  that  month  (from  Nor- 
mal, Evanston,  Waukegan,  and  Elizabeth, 
in  1876  and  1880),  was  remarkable  for  the 
number  of  ApJwdii  (dung  beetles)  it  in- 
cluded ;  21  per  cent,  of  the  food  of  the 
month  was  Aphodius  inquinatus,  9  per  cent. 
A.  fimetarius,  and  i  per  cent,  undeter- 
mined Aphodii.  This  peculiarity  is  ac- 
counted for,  in  harmony  with  what  has 
been  said  above  respecting  the  feeding 
habits  of  the  Bluebird,  by  the  fact  that 
this  is  the  month  when  the  Aphodii  fly 
most  actively  in  the  latitude  of  Northern 
Illinois.  CarabidcB  now  stand  at  8  per 
cent.,  including  Carabus  pahistris,  Pteros- 
tichus,  Evarfhrus,  and  other  Fterostichi, 
Fla/ynus,  C/ilcenius  tomentosus,  Anisodac- 
tylus  rustic  us,  Ainphasia  intcrstitialis,  and 
Harpalus ;  4  per  cent,  of  Hemiptera  in- 
clude Coriscus*  and  Hymenarcys  nervosa, 
while  spiders  rise  to  9  per  cent.  Cater- 
pillars are  21  per  cent.  (17  per  cent.  Noc- 
tuids),  June  beetles  [Phyllophagd)  2  per 
cent.,  Curculionidx  i  per  cent.,  and  grass- 
hoppers {Teiiigidea  sp.  and  Tetiix  ornatd) 
8  per  cent.  \  a  total  of  ^2  per  cent,  of  in- 
jurious insects  against  21  per  cent,  of  pre- 
daceous  species.  Among  the  neutral  ele- 
ments we  find  a  sprinkling  of  ants  (2  per 
cent.),  larvae  of  a  Tenebrionid  {Meracantha 
contracta\)  4  per  cent.,  and  thousand-legs 

*  Kindly  identified  for  me  by  Mr.  Uhler. 

t  For  the  determination  of  this  species  and  most  of  the 
other  larvae  which  have  been  identified  specifically,  I  am 
under  obligations  to  Prof.  Riley,  without  whose  most  gene- 
rous assistance  this  paper  would  have  lacked  much  of  what- 
ever value  it  may  be  supposed  to  have. 


lulidiz  I  per  cent.  Long  strips  of  grass, 
in  pieces  much  too  large  to  have  been 
eaten  by  any  of  the  insects  present,  were 
found  in  the  stomachs  of  two  of  these 
birds,  and  also  occurred  during  each  of 
the  three  following  months.  I  am  in 
doubt  whether  these  were  taken  as  food ; 
but,  since  I  have  found  them  in  no  other 
bird,  and  since  a  species  which  feeds  so 
largely  on  cut-worms  and  grasshoppers 
may  have  acquired  the  power  of  digesting 
the  very  considerable  quantities  of  grass 
contained  in  the  intestines  of  these  insects, 
I  have  thought  it  best  to  include  them  in 
the  percentages  of  food.  It  is  probable, 
however,  that  they  were  swallowed  acci- 
dentally with  insects  taken  from  the  ground. 
It  will  be  noticed  that  the  excess  of  Co- 
leoptera  in  April  is  largely  compensated 
by  the  diminished  quantities  of  orthoptera 
and  caterpillars. 

MAY. 

In  this  month  nine  birds  were  taken, 
from  six  localities  in  central  and  northern 
Illinois,  in  1876-80.  The  Lepidoptera, 
Coleoptera,  and  Orthoptera  return  to 
about  their  normal  ratios,  but  spiders  rise 
to  the  excessive  figure  of  21  per  cent. 
This  ratio  is,  however,  partly  misleading, 
as,  although  six  of  the  nine  birds  had 
eaten  spiders,  yet  1 1  per  cent,  is  due  to  a 
single  bird,  which  had  eaten  nothing  else. 
In  such  a  case  a  larger  number  of  speci- 
mens is  required  to  restore  the  balance,  so 
violently  disturbed.  Two  birds  of  this 
month  had  eaten  moths,  and  five  had 
eaten  cut-worms.  The  averages  stand  55 
per  cent,  of  moths,  caterpillars,  June  bee- 
tles, curculios  and  orthoptera,  opposed  to 
35  per  cent,  of  Carabida,  soldier  bugs  and 
spiders.  The  Carabid(c  include  Crata- 
canthus  dubius,  Agonoderus  comma,  Aniso- 
dactylus,  and  Harpalus.  Other  details  may 
be  obtained  from  the  table  at  the  close  of 
this  paper. 

JUNE. 

In  June,  ten  birds — one  from  Mount 
Carroll,  the  others  from  Normal — had 
taken  a  somewhat  unusual  diet.  The  ratio 
of  spiders  (18  per  cent.)  falls  little  short 
of  that  for   May ;  but  an  examination  of 
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the  notes  shows  that  here,  too,  a  single 
bird  had  eaten  nothing  else.  Ants  rise 
suddenly  from  2  per  cent,  in  May,  to  20 
per  cent,  in  June,  taken  by  six  of  the 
birds.  Most  of  these,  however,  were  of 
the  winged  forms,  and  their  number  is  evi- 
dently due  to  the  same  cause  which  ren- 
dered the  Aphodii  so  abundant  in  April. 
Three  of  the  birds  of  June  proved,  to  my 
surprise,  to  have  eaten  raspberries,  and 
one  gooseberries — these  fruits  amounting 
to  8  per  cent,  of  the  food  of  the  month. 
No  cut-worms  were  recognized  in  June, 
but  measuring  worms  {Phalccind(c)  re- 
placed them,  composing  6  per  cent,  of  the 
food.  While  all  the  cut-worms  found  in 
any  month  whose  food  was  at  all  distin- 
guishable had  eaten  nothing  but  grass — 
or  endogenous  foliage,  more  accurately 
speaking  —  several  of  these  Phalcenid(B 
had  been  feeding  on  netted-veined  leaves. 
T\\Q Hafpalince  (6  percent.)  mc\\\6.Q Evar- 
thriis,  sp.,  rterostichiis  lucuhlandus  and 
Amsodactylus  baltivwrcnsis.  June  beetles 
[PhyllopJiagd)  had  been  eaten  by  one  bird, 
a  Mclanotus,  a  curculio,  and  a  long-horn 
beetle  {Tetraopes  tetraophthalmiis),  each  by 
one.  CydnidcB  reach  5  per  cent.,  chiefly 
Hymenarcys  nervosa,  and  Orthoptera  fall 
to  3  per  cent.  The  excess  of  ants  is  there- 
fore taken,  like  the  excess  of  Aphodii, 
from  the  caterpillars  and  grasshoppers. 

The  averages  of  beneficial  and  injurious 
species  stand  30  per  cent,  to  26  per  cent., 
respectively.  Regarding  ants,  I  find  such 
conflict  of  opinion  among  good  authorities, 
that  I  am  not  aisle  to  give  them  a  definite 
place  on  either  side  the  line.  The  injury 
to  fruits  is  probably  too  insignificant  to  be 
taken  into  account,  except  as  evidence  that 
the  species  is  not  strictly  insectivorous, 
even  in  midsummer. 

(To  be  continued.) 

SUPPLEMENTARY  INSTRUCTIONS    TO  AGENTS 
OF  THE  U.  S.  E.  C. 

We  draw  the  attention  of  our  readers  to 
the  following  instructions  to  agents  of  the 
U.  S.  E.  C,  sent  out  as  supplementary  to 
the  printed  circular  issued  in  June,  in  the 
hope  that  others  besides  those  employed  by 


the  Commission  may  be  induced  to  make 
such  observations  and  experiments  as  the 
instructions  suggest  : 

Office  of  the  U.  S.  Entomological  Commission, 
1700  13th  St.,  N.  W.,  Washington,  D.  C, 

July  30th,  1880. 

In  addition  to  instructions  already  transmitted 
to  )'Ou,  I  hereb}'  call  your  attention  to  a  few  im- 
portant points,  which  should  have  especial  at- 
tention. 

In  the  application  of  poisons  already  known 
to  be  effectual,  the  great  desideratum  is  to  ascer- 
tain the  minimum  quantity  that  can  be  used  suc- 
cessfully. It  is  my  intention  to  perfect  appli- 
ances that  will  throw  either  an  extremely  fine 
mist  or  an  almost  impalpable  cloud  of  dust  from 
near  the  ground  up  among  the  plants  and  on  the 
under  side  of  the  leaves. 

Test,  therefore,  thoroughly,  by  a  series  of  accu- 
rate experiments,  whether  : 

1st.  London  Purple,  Paris  Green,  or  Arsenic 
can  be  used  without  diluents,  by  forcing  them 
dry  in  minimum  quantity  on  to  the  plants,  and 
ascertaining  how  much  ground  a  pound  of  each 
may  be  made  to  cover. 

2d.  If  they  cannot  be  used  without  diluents, 
the  minimum  quantit)'  of  such  diluents  necessary. 

3d.  How  far,  b}'  finer  spraying  and  economy 
in  preventing  wastage  on  the  ground,  the  num- 
ber of  gallons  of  water  to  a  pound  of  these  ma- 
terials may  be  reduced — the  idea  being  in  all 
these  desired  experiments  to  reduce  the  bulk 
and  expense  of  the  diluents  by  forcing  the  poi- 
sons in  finer  and  fewer  particles  up  among  the 
plants  (rather  than  down  upon  them)  through 
small  perforations,  or  (what  will  prove  prefer- 
able) crescent-shaped  slits  of  various  dimensions 
in  nozzles  that  will  bear  great  pressure  from  within. 

4th.  Test  how  far,  /.  e.,  over  how  much  ground, 
on  the  above  principles,  a  pound  of  Pyrethrum 
maybe  made  to  go  and  still  prove  effectual. 

5th.  Ascertain,  if  possible,  whether  the  moths 
are  not  killed  by  sucking  at  the  glands,  where 
the  plant  is  poisoned  from  below. 

6th.  Ascertain  the  effect  of  these  different  poi- 
sons on  the  eggs. 

7th.  Always  note  the  difference  in  effect  on  the 
very  young  and  the  full-grown  worms. 

8th.  Observe  well  in  the  woods  and  in  the 
neighborhood  of  infested  fields  if  the  Alelia  larva 
can  be  found  feeding  on  an)'  other  plant,  search- 
ing particularly  plants  of  the  same  family  {Mal- 
7'ace'tc),  as  that  to  which  cotton  belongs. 

Qth.  Note  and  stud}'  any  mites  found  preying 
on  the  eggs. 

loth.  Send  me  a  summary  of  the  experiments 
made  with  yeast  ferment,  or  beer  mash,  as  soon 
as  they  are  completed. 

nth.  Study  well  the  influence  of  ants  in  the 
cotton  field,  and  in  how  far  they  prove  destruct- 
ive to  Aletia,  especially  to  the  eggs,  or  young 
larvje.  Respectfully, 

(Signed)  C.  V.  Riley, 

Chief  U.  S.  E.  C. 


Mr.  Herbert  H.  Smith,  whose  excellent 
book  on  Brazil  recently  appeared,  has 
promised  the  Cornell  University  a  set  of 
Brazilian  Insects,  including  1,000  species 
chiefly  beetles. 
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NOTES  ON  THE  USE   OF  THE   OVIPOSITOR  IN 

THE  LONG-STING  ICHNEUMONS  OP 

THE  GENUS  RHYSSA. 


A  beech  stump,  in  a  slightly  decayed 
condition,  has  furnished  me  the  means  for 
an  interesting  observation. 

It  was  situated  near  the  edge  of  a  piece  of 
woods,  and  when  first  seen  was  covered 
with  nearly  a  score  of  Rhyssa  atrata  (see 
front  page  of  Entomologist)  and  lunator 
busily  engaged  in  their  duties  of  boring  or 
rather  drilling  for  the  larva;  of  Tremex. 

As  I  had  seen  no  published  account  of 
their  manner  of  operation,  by  which  the 
long  ovipositor  could  be  brought  into  posi- 
tion, the  manifestation  of  it  was  to  me  new 
and  quite  strange. 

The  ovipositor  of  some  of  these  specimens 
measured,  not  3  to  4  inches  as  Harris  has 
stated  in  his  work,  but  5^  inches.  This 
extreme  measurement  came  from  the  black 
species  or  atrata.  As  these  insects,  by 
standing  on  "  tip-toe  "  and  elevating  their 
abdomen  to  its  fullest  height,  can  clear  but 
about  2  inches  space,  the  problem  presents 
itself  as  to  how  can  the  remaining  3  inches 
of  ovipositor  be  disposed  of  in  order  to 
allow  the  drill  end  to  enter  the  perforated 
stump. 

I  observed  that  after  raising  the  abdomen 
as  far  as  possible,  the  drill  was  worked 
forward  so  as  to  slightly  bend  under,  giv- 
ing the  insect  a  purchase  on  same.  Then 
followed  a  bearing  down  motion  on  the 
bent  tube,  curving  the  end  of  the  abdomen 
forward  and  upward,  and  next  forcing  the 
ovipositor,  near  its  attached  end,  to  curve 
also  and  pass  up  through  the  abdomen,  and 
above,  into  a  cavity  which  there  opened  for 
its  reception. 

What  a  strange  provision  of  nature  ! 

The  cavity  was  enclosed  by  a  mem- 
branous sack,  capable  of  great  distention, 
and  while  the  drill  was  being  continually 
forced  up  through,  it  curled  about  within 
the  sack  forming  one  complete  bend  of 
about  f  inch  in  diameter,  and  another 
partial  one.  When  fully  distended,  the 
sack  was  very  thin,  quite  transparent,  and 
seemingly  upon  the  point  of  bursting  apart. 


But  the  ovipositor  was  in  this  manner 
brought  to  the  edge  of  the  worm-hole,  was 
slipped  in,  and  thus  made  to  ease  away 
upon  the  distended  sack  which  by  collapsing 
forced  out  again  the  drill  by  its  mere 
force  of  contraction.  The  coil  now  soon 
disappeared,  and  the  insect  was  fully  pre- 
pared to  commence  operations  upon  the 
hapless  Tremex. 

I  found  one  poor  atrata  which  could  not, 
because  of  some  defect,  force  the  sack 
opening  to  part  to  receive  the  ovipositor. 
Her  ingenuity  in  endeavoring  to  do  so  was 
quite  remarkable.  The  tube  would  be 
bent  under  as  far  as  possible,  and  then  the 
whole  weight  of  bod}^  and  power  of  the 
limbs  be  brought  into  action  to  force  the 
opening.  It  proved  useless  ;  the  force  used 
usually  causing  the  tube  to  slip  back  and 
straighten  out  behind.  Then  she  would 
leave  the  locality  or  opening  in  the  stump 
that  she  had  selected  by  her  antennae  with 
great  care,  and  seek  a  lichen  or  mossy  spot 
in  hopes  of  obtaining  better  control  of  the 
tube.  Failing  here  also  she  would  become 
quite  frantic  in  her  efforts,  throwing  herself 
squat  down  upon  the  tube  and  twisting 
about  sideways,  and  endeavoring  by  several 
ingenious  movements  to  accomplish  her 
purpose.  Becoming  at  length  quite  ex- 
hausted and  worn  out,  her  hold  would 
loosen  and  she  would  fall  to  the  ground. 
Here  regaining  strength  she  would  climb 
back  but  to  repeat  the  same  failure,  until 
my  net  enclosed  her  tired  body,  and  my 
bottle  of  benzine  asphyxiated  her  forever. 


DIMORPHISM  IN  LOCUSTS  (Acridids.) 


BY   THE   EDITOR. 


In  our  contemporary,  the  Canadian  En- 
tomologist, for  April  of  the  i)resent  year, 
Mr.  S.  H.  Scudder  has  an  interesting  com- 
munication on  this  subject,  giving  it  as  his 
belief  that  many  of  the  insects  that  liave 
been  described  under  the  genus  Pezotettix 
are  but  short-winged  forms  of  Caloptenus. 
He  says  :  ^'  Pezotettix  plagosus  Scudd.  and 
Caloptemis  Turnbulli  Thom.  are  to  be 
referred  to  the  same  species  ;  Pezotettix 
abditum  Dodge  and  Caloptenus  Junius  Dodge 
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seem  to  belong  together  ;  the  same  may  be 
said  of  Pezotettix  nigrescens  Scudd.  and 
Melanoplus  clypeatus  {Caloptemcs  clypeatus 
Scudd.)  ;  Pezotettix  scudderi  Uhler  re- 
sembles Melanoplus  glaucipes  Scudd.  at  a 
further  remove  ;  while  not  only  is  Pezo- 
tettix enigma  Scudd.  apparently  merely  a 
short-winged  form  of  Melanoplus  collaris 
Scudd.,  but  Pezotettix  jucunda  Scudd.  is 
perhaps  only  an  impoverished  form  of  the 
same,  with  still  shorter  tegmina." 

Mr.  Scudder  first  drew  attention  to  the 
fact  that  some  of  our  so-called  species  of 
Pezotettix  are  dimorphic  forms  of  Caloptc- 
nus,  before  the  Entomological  Section  of 
the  Boston  Society  of  Natural  History  at 
its  sitting,  March  27,  1878.  Though  there 
is  no  reference  to  our  previously  expressed 
opinion  on  the  same  subject  in  either  of 
his  communications,  we  think  we  can 
rightfully  claim  priority  in  the  conclusion, 
as  already  in  1876  (see  Missouri  Entom. 
Report  VIII,  p.  115,  note),  in  discussing 
the  variation  in  different  species  of  Acri- 
did(B,  we  remarked  :  "  During  the  past  year 

have  collected  very  largely  of  the  com- 
moner species  in  this  Family,  and  I  un- 
hesitatingly assert  that,. with  few  excep- 
tions, minute  relative  measurements  of 
parts  or  minute  colorational  descriptions 
from  a  few  individuals  are  of  little  value  ; 
and  that  in  Calopteni  particularly,  speci- 
mens taken  from  the  same  locality  show 
such  variation,  and  so  connect  with  other 
species  through  these  variations,  that  there 
is  no  proper  way  of  defining  except  by  the 
average  differences  of  large  numbers.  Not 
only  would  many  supposed  species  vanish 
by  this  method,  but  many  genera  also  ; 
for  I  have  good  reason  to  show  that  in 
several  cases,  species  described  under  the 
gcnm  Pezotettix,  are  but  short-winged  forms 
of  Calopteni^ 

We  have  in  our  cabinet  what  are,  beyond 
much  doubt,  Pezotettix  forms  of  Calopte- 
nus  femur-rubrum,  C.  differeniialis,  C.  bi- 
vittatus,  C.  robustus,  and  finally  C.  spretus, 
but  the  whole  subject  needs  fuller  treat- 
ment by  some  competent  authority,  like 
Mr.  Scudder,  who  has  the  best  knowledge 
of  these  Caloptenoid  forms. 


A  Scale-insect  on  Maple,  hitherto 

UNOBSERVED  BY  AMERICAN  ENTOMOLO- 
GISTS.— Miss  Emily  A.  Smith  of  Peoria, 
111.,  has  in  the  April  number  of  the  N.  A. 
Entomologist,  an  extended  article  on  Pseudo- 
coccus  aceris,  a  scale-insect  that  does  con- 
siderable damage  to  maples.  She  deserves 
much  credit  for  her  careful  and  indefatigable 
studies  of  this  and  other  scale  insects. 
The  paper  has,  however,  many  unpleasant 
errors,  most  of  them  of  a  typographical 
nature,  for  which  the  authoress  is  evidently 
not  to  blame.  She  describes,  under  the 
name  of  Acerophagus  coccois,  a  parasite  on 
the  scale  insect. 

We  quote  what  she  says  of  the  Coccid's 
habits,  with  a  few  corrections  of  her  own 
making  : 

When  first  hatched  the  young  larvse  remain 
upon  the  leaf  and  beside  the  unhatched  eggs  of 
the  remainder  of  the  egg-mass,  and  thrusting 
their  slender  setie  into  the  leaf,  they  commence 
drawing  the  sap  which  sustains  their  life.  There 
is  no  uniformity  with  reference  to  the  position 
assumed  by  the  newl)'-hatched  insect,  neither  is 
there  a  choice  shown  for  any  part  of  the  leaf, 
whether  beside  a  vein  or  midway.  They  remain  on 
the  lower  side  of  the  leaf,  and  do  not  settle  on 
the  upper  side  even  temporarily.  When  first 
hatched  there  is  no  appreciable  difference  between 
the  larvrc,  they  are  all  of  the  same  bright  j'ellow 
color  before  described,  but  soon  after,  a  white  sub- 
stance issues  from  the  body  and  gives  the  insects 
a  powdered  appearance.  Shortly  after,  red  and 
yellow  ones  are  found.  The  insects  which  be- 
come red  are  the  males,  and  are  of  the  same 
length  and  width  as  the  yellow  ones,  and  the 
appendages  are  similar,  with  the  exception  of 
the  antennre,  which  have  seven  joints  instead  of 
six.  The  white  coating  appears  upon  these  as 
well  as  on  the  yellow  ones  or  females.  When 
the  number  of  insects  upon  a  leaf  becomes  greater 
than  it  can  furnish  food  for,  those  first  hatched 
pass  down  the  petiole  to  the  stem  in  search  of  some 
uninhabited  leaf.  After  fifteen  or  twenty  days 
the  insects  have  increased  their  size  two-fold,  the 
bod)'  has  accumulated  a  quantit}'  of  food  globu- 
les, /.  e.  adipose  tissue,  until  its  thickness  has  also 
increased,  and  the  two  seta:  are  coiled  spirally  on 
each  side  of  the  head.  There  is  nothing  by  which 
a  molt  can  be  determined  at  this  time,  yet  the 
general  appearance  of  the  insect  is  changed. 
This  is  more  particularly  true  of  the  female  larvae. 
The  spines  upon  the  integument  have  become 
stronger,  and  from  each  segment  at  the  side  from 
three  to  five  strong  spines  project,  while  the  hairs, 
except  from  about  the  head  and  anus,  are  more 
rare. 

***** 

Soon  after  birth,  the  sex  oi  Pseudococciis  aceris 
can  be  determined  by  the  difference  in  color  ;  the 
females  retaining  the  yellow  color  throughout 
their  entire  existence,  while  the  males  as  decidedly 
retain  the  red  color.  They  change  but  slightly 
in  structure,  and  the  number  of  articles  in  the 
antennae   remain  the   same.     They  soon  become 
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restless  and  wander  aimlessly  about  over  leaf 
and  limb,  and  are  met  by  the  young 
females,  who  partake  also  of  their  rest- 
lessness, and  together  they  wander  about  over  the 
trunk  and  the  limbs  of  the  tree  for  from 
seven  to  ten  days,  when  the  females  return  to 
the  leaves,  and  the  males  secrete  themselves 
underneath  the  roughened  outside  bark  of  the 
tree  and  undergo  their  transformation  into  the 
imago.  A  limited  number  of  them  return  to  the 
leaves  and  change  thereon.  From  the  spines 
and  pores  of  the  integument  of  the  body  issues  a 
white  substance  in  which  the  larva  is  enveloped. 
This  covering  soon  assumes  an  oval  form,  and  is 
composed  of  threads,  the  inner  coat  cemented 
closely  together,  while  the  outer  threads  are 
irregularly  arranged,  although  the  form  is  re- 
tained perfectly.  The  entire  cocoon  is  held  in 
place  by  attached  threads  to  the  bark  or  leaf. 
Inside  of  the  cocoon  the  larva  gradually  changes 
from  the  wingless  insect  to  the  mature  or  winged 
state,  the  rostrum  disappears  and  two  wings  form. 
The  transformation  is  gradual,  the  pupa  is  of  a 
solid  red  color  and  measures  from  9  to  10  milli- 
meters long  and  8  to  4  wide.  The  antennae, 
eyes,  and  legs  change  their  form,  and,  after  about 
fifteen  days  one  end  of  the  cocoon  opens  and  the 
perfect  male  comes  out  ;  the  opening  through 
which  it  emerges  is  circular  and  covers  the  entire 
end  of  the  cocoon. 


Mistakes  made  by  Instinct. — Errors 
in  instinct  through  the  laying,  or  mis-lay- 
ing, of  their  eggs  by  insects  at  wrong  times 
or  in  wrong  places  were  well  known  to  the 
older  entomologists,  as  the  following  in- 
teresting passage  from  Degeer  abundantly 
proves.  I  quote  from  the  German  trans- 
lation of  Gotze  (Abhandlungen  zur  Ge- 
schichte,  etc.,  vol.  ii,  part  2,  p.  241,  pi.  35, 
figs.  12  and  13).  He  has  been  describing 
a  Saw-fly  which  spins  a  double  cocoon. 
Inside  one  of  these  double  cocoons,  with 
its  head  sticking  out  of  its  own  coarctate 
pupa-case,  he  found  a  dead,  dipterous  par- 
asite of  the  Saw-fly  ;  and  he  ascribes  its 
death  to  a  mistake  of  the  parent  fly  in  lay- 
ing her  egg  on  the  false  caterpillar  of  the 
Saw-fly  when  the  latter  was  too  far  ad- 
vanced in  its  growth.  "  Its  fate,"  he  says, 
"  was  a  consequence  of  the  mother's  over- 
sight, which  seems  to  have  laid  her  egg  too 
late  on  the  false  caterpillar,  so  that  the 
larva  proceeding  from  it  could  not  attain 
to  itst  ull  size  before  the  Saw-fly  caterpil- 
lar must  prepare  for  its  transformation, 
and  consequently,  unwittingly  let  itself  be 
shut  up  in  an  everlasting  prison.  It  had 
indeed,  gone  on  to  devour  the  caterpillar. 
It  had  changed  to  a  nymph  within  the  red 
cocoon  ;  but  when  it  became  a  fly  it  could 


not  make  its  way  through  the  double  co- 
coon of  the  Saw-fly,  and  must  consequently 
perish.  Thus  the  mother  fly  had  erred  in 
laying  her  egg,  a  thing  that  is  not  usual 
among  insects,  which  on  every  occasion, 
and  especially  in  the  propagation  of  their 
species,  display  always  so  much  diligence 
and  foresight."  To  this,  however,  the 
translator  adds  in  a  note  :  "  Nevertheless, 
examples  and  instances  occur  in  more  than 
one  species,  that  insects,  whether  in  re- 
spect of  time  or  place,  are  frequently  wont 
to  err  in  oviposition.  I  could  wish  that 
people  would  collect  and  compare  more 
examples  of  the  like  kind.  Perhaps  we 
might  thereby  discover  many  a  secret  in 
the  economy  of  insects  that  still  remains 
hidden  from  us." — J.  A.  Osborne,  M.  D., 
Milford,  Letterkenny,  in  Science  Gossip. 


How  FLIGHT  IN  INSECTS  IS  DIRECTED. 

At  a  late  meeting  of  the  French  Academy 
of  Sciences,  Mr.  Jousset  de  Bellesme  dis- 
cussed the  organs  which  direct  the  flight  of 
insects.  Insects  in  general,  he  contends, 
cannot  change  the  angle  under  which  they 
vibrate  the  wings,  because  the  motory  mus- 
cles of  the  wings  are  inserted  within  that 
piece  of  the  thorax  which  supports  these 
organs.  Thus  the  wings  of  insects  are 
simply  motory  organs,  and  the  direction  of 
the  flight  must  be  due  to  the  function  of 
other  organs.  Mr.  Jousset  is  led  by  ex- 
periment to  believe  that  the  direction  of 
the  flight  is  principally  determined  by  the 
displacement  of  the  centre  of  gravity.  In 
Coleoptera  this  displacement  results  from 
the  position  of  the  elytra,  which  therefore 
are  the  true  directive  organs  ;  in  Diptera 
the  halteres  supply  this  function  ;  in  the 
Grasshoppers  the  displacement  of  the  cen- 
tre of  gravity  depends  on  the  inclination 
and"redressement"of  the  greatly  developed 
hind  legs  ;  in  Hymenoptera  the  abdomen 
modifies  the  direction  of  the  flight,  and  in 
some  cases  the  hind  legs  assist  therein, 
Only  in  Lcpidoptera  and  Neuroptera  Odo- 
nata  the  changing  in  the  direction  of  the 
flight  depends  largely  on  the  wings  them- 
selves, though  the  abdomen  appears,  here 
also,  to  take  part  of  the  function. 
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Entomological  Legislation,  with  re- 
spect to  the  locust  plague  in  the  West,  like 
the  German  insect  laws  ("  Abraupgeset- 
ze ")  has  been  to  a  considerable  extent 
beneficial,  though  it  is  often  difficult  to  en- 
force the  execution  of  such  laws.  There 
are  strong  reasons  why  we  should  have  a 
set  of  insect  laws  for  all  the  States.  They 
would  be  as  beneficial  and  as  easily  en- 
forced as  "  the  game  laws,"  and  those  pro- 
hibiting the  harboring  of  certain  noxious 
plants  or  of  nuisances  against  which  Boards 
of  Health  are  organized.  Only  by  some 
such  arrangement  can  farmers  be  com- 
pelled to  cooperate  for  their  own  interests 
and  successfully  combat  the  thieves  which 
are  robbing  them  of  their  produce,  for 
there  are  plenty  whose  sense  of  obligation 
can  only  be  aroused  through  government 
influence.  Who  will  be  the  first  to  move  in 
this  project  and  see  its  execution  ? — W.  S.  B. 


Entomological  Work  at  the  De- 
partment OF  Agriculture. — The  ap- 
propriation of  $5,000  to  the  Department 
of  Agriculture  for  field  work  and  experi- 
ment in  the  Entomological  Division,  which 
appropriation  we  inaugurated  two  years 
ago  to  add  efficiency  to  that  Division,  was 
continued  by  the  late  Congress.  We  un- 
derstand that  Prof.  Comstock  Avill  vigor- 
ously prosecute  the  present  year  the  special 
study  of  insects  affecting  the  Orange.  He 
is  now  in  California  making  observations 
on  the  pests  of  the  orchard  generally,  but 
especially  on  those  of  the  Orange.  The 
subject  is  one  of  great  interest  and  im- 
portance to  orange  cultivators,  and  special 
attention  to  it  cannot  fail  to  produce 
beneficial  results. 


Effect  of  Frost  on  Grubs. — An  idea 
being  prevalent  that  "  cold  kills  the  grubs," 
I  took  the  opportunity  whilst  the  great 
cold  lasted  of  examining  the  state  of  all 
larvai  and  pupas  I  could  find  fully  exposed 
to  its  influence,  whether  unsheltered,  under 
bark,  or  in  frozen  ground,  and  found  that 
in  all  cases,  even  where  the  earth  was  frozen 
so  hard  that  the  mass  had  to  be  broken  up 
with  a  hammer,  and    the   larvae    or   pupje 


were  perfectly  rigid,  that  on  thawing  they 
did  not  appear  to  be  in  any  way  injured  ; 
and  in  the  case  of  the  larvae  of  the  Cab- 
bage Weevil  (which  was  the  only  instance 
in  which  any  immediate  action  was  to  be 
expected),  they  continued  the  operation  of 
making  their  earth-cases  for  pupation  (as 
is  usual  with  this  grub  on  disturbance  from 
the  gall)  as  if  nothing  had  happened.  In 
other  respects,  the  extreme  severity  of  the 
winter  was  favorable  to  insect  preservation, 
as  large  numbers  were  secured  from  bird 
attack  under  the  snow  or  in  the  frost-bound 
ground  ;  and  also  the  excessive  cold 
caused  an  almost  unprecedented  mor- 
tality amongst  the  birds  ;  this  was  especi- 
ally noted  amongst  the  Turdidce  and  Star- 
lings. The  cold  and  wet  spring  subse- 
quently retarded  the  nesting  season,  and 
further  diminished  the  ordinary  amount 
by  the  great  numbers  of  eggs  that  were 
addled.  The  general  returns  do  not  show 
that  any  kind  of  injurious  insect  has  been 
lessened  in  amount  by  the  winter  cold,  ex- 
cepting, possibly,  the  Turnip  fly.  This 
has  been  little  prevalent,  but,  conjecturally, 
this  is  rather  owing  to  the  failure  of  the 
Turnip  crops  than  direct  weather  influence, 
as  noted  in  the  return  :  "  No  Turnips, 
therefore  no  fly." — Miss  Ormerod  in  Re- 
ports on  Injurious  Insects  (England). 

Destroying  Codling  Moth. — Prof.  A. 
J.  Cook,  thus  closes  a  recapitulation  in  the 
New  York  Tribune  of  the  facts  already 
published  regarding  this  insect  : 

The  Michigan  Pomological  Society,  with  char- 
acteristic enterprise,  has  offered  two  pjrizes  of  $50 
and  $25,  to  be  awarded  to  the  society  or  neigh- 
borhood tliat  shall  work  the  most  wisely  and 
efficiently  in  destroying  these  insects  the  coming 
season.  Cellars  and  other  buildings  where 
apples  have  been  stored  the  past  autumn  and 
winter  should  be  closed  against  all  egress  of  the 
moths  during  Maj'  and  June.  Fine  wire  gauze 
at  the  windows  will  accomplish  this  and  still 
afford  ventilation. 

It  is  claimed  by  Mr.  J.  S.  Woodward  and 
others,  of  western  New  York,  that  an  applica- 
tion of  Paris  green  or  London  purple,  mixed 
with  water,  at  the  rate  of  one  pound  of  the 
poison  to  100  gallons  of  water,  is  sure  destruc- 
tion to  these  insects,  if  applied  the  last  of  May. 
The  apples  are  then  small,  with  the  blossom  end 
up,  and,  it  is  claimed  that  enough  of  the  poison 
lodges  on  and  about  the  calyx  to  kill  the  newly- 
hatched  "worm,"  as  it  begins  its  tunnel.  I 
know  nothing  personally  of    this  remedy,   and 
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only  mention  it  that  others  with  myself  may  try 
its  efficacy  the  coming  season.  The  pomolo- 
gists  of  Sagatuck,  in  our  State,  claim  that  they 
have  found  a  remedy  in  sour  milk,  which  at- 
tracts and  captures  the  moths.  It  is  very  desir- 
able to  find  a  remedy  which  shall  lure  the  moths 
or  newly-hatched  larvx  to  destruction,  as  the 
band  remedy  only  captures  the  enemy  after  he 
has  done  much  mischief,  though,  when  generally 
practiced,  this  soon  overcomes  the  evil. 


25.  An    essay   on    lightning    bugs, — J.   L.   Le 

CONTE. 

26.  On  the  Hessian  fly. — H.  A.  Hagen. 

27.  On   the   classification  of  the  Tortricidae. — 
C.  H.  Feknald. 

28.  Generic   characters   in  the  Noctuidse. — A. 
R.  Grote. 


Entomological  Papers  read  before 
THE  A.  A.  A.  S. — A  temporary  subsection 
of  Entomology  was  formed  during  the 
recent  meeting  of  the  A.  A.  A.  S.  We 
shall  soon  publish  some  of  the  papers  read 
at  the  meeting,  whether  before  the  general 
section  B  or  before  the  subsection.  They 
are  comprised  in  the  following  list,  all  but 
the  first  four  having  been  read  in  sub- 
section : 

1.  Further  Notes  on  the  Pollination  of  Yucca 
and  on  Pronuba  and  Prodoxus. — C.  V.  Riley. 

2.  Two  new  methods  of  fighting  injurious 
insects. — A.  J.  Cook. 

3.  Additional  notes  on  the  Army  Worm 
{Leiuania  unipuncia  Haw). — C.  V.  Riley. 

4.  Some  recent  practical  results  of  the  Cotton 
Worm  inquiry  by  the  U.  S.  Entomological  Com- 
mission.— C.  V.  Riley. 

5.  Method  of  preparing  and  mounting  wings 
of  microlepidoptera. — C.  H.  Fernald. 

6.  The  contributions  of  the  Cambridge  Ento- 
mological Club  to  the  progress  of  entomology. — 
B.  PicKMAN  Mann. 

7.  The  liitherto  unknown  life-habits  of  two 
genera  of  Bee-flies  (Bombyliid^). — C.  V.  Riley. 

8.  Remarks  on  the  oviposition  of  three  species 
of  Tree-crickets.— C.  V.  Riley. 

9.  Remarks  on  the  early  stages  of  Blepharo- 
cera,  hitherto  unknown  in  the  U.  S. — C.V.  Riley. 

ID.  On  biological  collections  of  insets. — H.  A. 
Hagen. 

11.  The  occurrence  of  Aletia  argillacca  in  Wis- 
consin.— P.  R.  Hoy. 

12.  The  migrations  of  the  Rocky  Mountain 
Locust. — A.  S.  Packard,  Jr. 

13.  On  some  very  rare  insect  deformities. — H. 
A.  Hagen. 

14.  Insects  form  Copal. — D.  S.  Martin. 

15.  Some  points  in  the  anatomy  of  the  Coccidse. 
— E.  L.  Mark. 

16.  Structure  and  development  of  certain  Hy- 
menopterous  galls. — H.  F.  Hassett. 

17.  Notes  on  North  American  Galeodes  (Sol- 
pugidpe). — J.  D.  Putnam. 

18.  Contributions  of  apiculture  to  science. — 
A.  J.  Cook. 

19.  Address  of  the  President  of  the  Entomo- 
logical Club  of  A.  A.  A.  S.— S.  H.  Scudder. 

20.  The  honey  ants  of  the  Garden  of  the  Gods, 
Colorado. — H.  C.  McCooK. 

21.  On  Phoxopteris  angulifasciana. — C.  H. 
Fernald. 

22.  List  of  Coleoptera  hatched  from  a  few 
hickory  twigs. — J.  L.  LeConte. 

23.  On  the  anatomy  of  Prodoxus  decipiens. — 
H.  A.  Hagen. 

24.  On  the  structure  of  the  mouth  organs  in  the 
Lepidoptera. — E.  Burgess. 


Entomologists  at  Boston. — As  we  go 
to  press  the  American  Association  for  the 
Advancement  of  Science  is  in  session  at 
the  Institute  of  Technology,  Boston,  Mass. 
Former  meetings  have,  perhaps,  excelled 
this  one  in  the  high  character  and  value  of 
the  papers  read,  but  none  have  ever  ap- 
proached it,  either  in  attendance,  in  the 
cordiality  and  hospitality  everywhere  mani- 
fest, or  in  perfection  of  arrangements, 
whether  to  facilitate  work  or  enhance  en- 
joyment. We  congratulate  the  local  com- 
mittee, among  whom  none  seemed  more 
active  or  efficient  than  the  retiring  Presi- 
dent of  the  Entomological  Club  of  the  As- 
sociation, whose  address  we  publish  in  this 
numlier.  There  were  just  about  1,000 
persons  in  attendance  and  600  new  mem- 
bers elected,  and  as,  by  virtue  of  their  vari- 
ous public  and  private  entomological  col- 
lections and  libraries,  Boston  and  Cam- 
bridge afford  extraordinary  attractions  to 
our  "  brethren  of  the  net  ; "  these  were, 
we  are  glad  to  record,  out  in  full  force. 
Such  annual  reunions  of  friends  and  co- 
workers, while  conducive  to  the  advance- 
ment of  our  favorite  science,  have  a  yet. 
higher  social  value,  and  we  all  regretted 
the  enforced  absence  (from  accident)  of 
the  genial  editor  of  our  contemporary,  the 
Camxdian  Entomologist. 

The  meeting  of  the  Entomological  Club 
on  the  24th  was  very  largely  attended,  and 
the  following  officers  for  the  ensuing  year 
elected  :  President,  Jno.  G.  Morris,  of  Balti- 
more, Md.;  Vice-President,  C.  V.  Riley,  of 
Washington,  D.  C;  Secretary,  B.  Pickman 
Mann,  of  Cambridge,  Mass. 


French  Aid  in  Studying  Grape  Phyl- 
I   loxera. — The   sums    placed    at   the    dis- 
posal of  the   French   Minister  of  Agricul- 
I  ture  and  Commerce  for  the  purpose  of  en- 
couraging research  and  experiments  as  to 
I   the  best  way  of  dealing  with  the  phylloxera. 


THE    AMERICAN    ENTOMOLOGIST. 


amounted,  in  1879,  to  500,000  francs,  and 
this  will  be  increased  during  the  present 
year  by  supplementary  grants  to  969,750  f. 
Of  this  amount  200,000  f.  are  devoted  to 
the  treatment  of  diseased  vines  in  the 
districts  specified  by  the  superior  commis- 
sion, while  250,000  f.  will  be  given  to 
doubling  the  grants  voted  by  the  various 
departmental  and  municipal  bodies.  Socie- 
ties and  companies  formed  for  the  investi- 
gation of  the  disease  will  also  be  assisted 
by  bonuses  to  the  aggregate  amount  of 
300,000  f.  A  further  sum  of  100,000  f.  is 
set  aside  towards  encouraging  the  propa- 
gation of  American  vine  stocks  and  the  dis- 
tribution of  new  plants  and  cuttings  from 
the  Agricultural  School  at  Montpellier. 
Rewards  to  the  amount  of  100,000  f.  will  be 
given  for  furthering  microscopic  researches, 
while  50,000  f.  are  left  for  dealing  with  in- 
dividual cases. ^A^<?///;y. 


We  still  omit  all  book  notices,  having 
been  at  our  desk  but  a  single  week  during 
the  past  two  months. 

Extracts  from  Correspondence, 


Winged  Phylloxera  in  California.— To-day  I 

send  you  6  specimens  of  winged  Pliylloxera  which 
have  hatched  from  a  recent  lot  of  infected  roots 
from  Sonoma  Valley.  Although  I  got  a  large  lot 
the  last  time,  yet  I  have  only  found  7  specimens, 
of  which  I  send  you  the  6.  I  send  you  these 
lest  the  others  sent  before  may  not  reach  you  in 
good  order.  We  arc  anxious  to  learn  whether 
any  of  these  arc  of  the  fertile  kind.  I  think  I  will 
go  again  to  Sonoma  Valley  (25  miles)  and  get 
another  lot  of  roots.  The  first  lot  I  took  from 
vines  that  had  begun  to  perish  ;  but  1  took  the 
last  from  vines  that  were  apparently  strong  and 
not  affected,  but  on  examination  I  found  more 
insects  on  them  than  on  the  others.  As  you 
look  at  the  vines  where  the  insects  are  working, 
you  sec,  first  the  dead  vines,  next  those  that  have 
shoots  six  or  eight  inches  long,  then  in  the  next 
row  they  may  be  one  to  two  feet  long,  and  in  one 
or  two  more  rows  you  cannot  see  any  signs  of 
their  work:  yet  I  found  the  most  insects  on  those 
just  in  advance  of  the  decaying  vines.  In  some 
places  the  insects  spread  from  different  centres 
m  the  same  vineyard.  It  strikes  me  that  they 
arc  often  carried  by  the  plow  and  cultivator  as 
they  pass  through  both  infected  and  healthy 
vmes  in  cultivating.  When  the  soil  is  deep  and 
rich,  they  advance  only  about  50  to  75  feet  in  a 
year  where  I  examined  them.  On  light,  poor 
soil  they  spread  more  like  a  fire.  If  there  happens 
to  be  a  spot  of  rich  ground  in  the  midst  of  the 
poor,  the  vines  are  good,    although   on   the   out- 


skirts the  insects  are  numerous  and  steadily  ad- 
I   vancing  each  year. 

From    what  I   have   seen   in   Sonoma  Valley,  I 

come  to  this  conclusion  :  that  if  the  vines  were 
!  utterly  destroyed  as  soon  as  they  were  known  to 
i  be  infested,  and  also  one  or  two  rows  outside  of 
I  those,  so  as  to  make  sure  of  cutting  away  healthy 
j  tissiie,  as  a  surgeon  would  in  removing  a  cancer, 
I  and  then  avoid  passing  from  the  infested  to  the 
j  healthy  portion  in  cultivating,  then  the  progress 
I  of  the  insect  would  be  very  slow  on  rich  soil  in 
I  this  State.  If  I  find  anything  of  interest  in  my 
j    next  lot  of  infected  roots,  I  will  send  them  to  you. 

Could  you  send  me  the  best  history  of  what  is 
i    known  of  this  insect,  or  tell  me  where   I   can  get 

it? — J.    S.    Hyde,    Fountain    Grove,    Santa   Rosa, 

Cal.,  Aug.,  6th,  1880. 

[It  will  be  remembered  by  the  readers  of  the 
Amkkican  Entomologist  that  from  the  slow 
spread  of  the  grape  Phylloxera  in  the  Sonoma 
Valley,  and  from  the  fact  that  no  winged  females 
had  so  far  been  detected  there.  Prof.  E.  W. 
Hilgard  had  been  led  to  conclude  that  the  climate 
of  California  had  possibly  produced  such  modi- 
fication in  the  insect's  charactaristics,  that 
the  winged  female  was  not  produced,  and  that 
the  sexual  individuals  were  habitually  produced 
from  wingless  hypogean  females,  as  they  were 
known  to  be  exceptionally  in  Europe  and  east  of 
the  Rocky  Mountains — in  other  words  that  the 
exception  in  other  countries  became  the  rule  on 
the  Pacific  (See  American  Entomologist,  III,  p. 
3).  The  discovery  of  the  winged  female  by 
Mr.  Hyde  dissipates  this  rather  hopeful  delusion. 
We  notice  from  recent  communications  by  Prof. 
Hilgard  to  the  Pacific  Rural  Press,  that  he  still 
hopes  that  the  more  rapid  spread  of  the  insect  by 
the  winged  female  may  not  take  place  there, 
having  decided  that  the  specimens  so  far  found 
are  "sterile."     We  quote  : 

The  insect  is  the  winged  ph3dloxera,  of  course. 
But  all  of  the  five  insects  sent  are  of  the  sterile 
variet}',  which  is  produced  occasionally  else- 
where, and  was  first  believed  to  be  the  male  in- 
sect. If  the  presumption  raised  by  this  fact 
should  turn  out  to  be  generally  true,  the  slow 
progress  made  by  the  pest  in  California  would 
be  completely  explained.  For,  of  course,  the 
sterile-winged  form  would  be  more  capable  of 
carrying  the  infection  to  a  distance  than  if,  as  I 
have  heretofore  conjectured,  the  winged  form 
were  not  produced  at  all. 

Your  discovery  is  most  important,  and  it  now 
becomes  more  especially  interesting  to  collect 
as  many  specimens  as  possible,  and  examine 
them  as  to  their  form.  In  the  fertile,  egg-laying 
form,  the  body  is  about  half  as  long  as  the  whole 
insect,  wings  included,  and  the  abdomen  is  of  a 
tapering,  rounded  shape.  In  the  sterile  the  body 
is  barely  one-third  the  length  of  the  whole,  and 
the  abdomen  is  so  short  as  to  form  almost  the 
two  sides  of  a  triangle.  There  is,  therefore,  lit- 
tle difficulty  in  distinguishing  the  two  forms,  and 
the  distinction  is  of  vital  importance  to  the 
grape-growing  interest  in  the  State. — Pac.  Rur. 
Press,  Aug.  7,  1880. 

In  the  report  of  my  remarks  on  the  winged 
phylloxera  found   by  Dr.  Hyde,  in   your  last  is- 
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sue,  I  am  made  to  say  that,  of  the  eight  winged 
insects  sent  me  by  Dr.  Hyde,  five  are  of  the  in- 
fertile kind.  This  would  seem  to  imply  that  the 
other  three  were  fertile.  As  a  matter  of  fact  Dr. 
Hyde  sent  me  five  out  of  the  eight  found  by  him, 
and,  as  I  learn  since,  forwarded  the  other  three 
to  Mr.  Riley,  from  whom  we  may  expect  a  re- 
port as  to  their  character.  So  far  we  do  not 
know  with  certainty  that  any  fertile-winged  in- 
sects are  produced  in  California  ;  albeit  in  a  late 
letter  Dr.  Hyde  says  that  he  thinks  he  has 
found  some  of  the  latter  kind,  which  he  has  also 
forwarded  to  Prof.  Riley.  — Ibid,  Aug.  14,  1880. 

Unfortunately  four  of  the  specimens  received 
by  us  from  Mr.  Hyde  are  normal,  with  eggs  fully 
developed  and  ready  to  be  laid  ;  the  other  two 
are  what  Prof.  Hilgard  characterizes  as  "  sterile." 
These  abnormal  individuals  are,  however,  genu- 
ine females,  and  so  far  from  being  sterile,  they 
may,  from  aught  we  know  to  the  contrary,  be 
more  dangerous  than  the  other— the  greater  length 
of  wing  and  undeveloped  condition  of  the  eggs 
at  the  time  the  wings  are  acquired,  indicating  a 
longer  lease  of  winged  existence,  and  greater 
migratory  power.  It  is  still  highly  probable, 
however,  that  this  aerial,  migrating  form  of 
the  insect  is  more  scarce  in  California  than 
elsewhere,  though  its  existence  is  now  full)' 
established. 

The  phenomena  described  in  Mr.  Hyde's  com- 
munication are  characteristic  of  Phylloxera  spread 
in  all  countries,  and  especially  in  Europe,  and 
his  suggestions  identical  with  those  which  the 
facts  forced  upon  the  French  authorities  early  in 
the  history  of  the  invasion  in  that  country. 

We  refer  Mr.  Hyde  to  our  Missouri  reports, 
(4-8  inclusive,)  and  especially  to  the  6th,  in  reply 
to  his  last  question.  We  have  not  the  reports  to 
dispose  of,  but  they  are  advertised  for  sale  by 
Mr.  E.  P.  Austin,  of  Boston,  Mass. 

Later :  Since  the  above  was  in  type,  a  later 
communication  from  Prof.  Hilgard  shows  that 
he,  also,  has  found  the  "fertile"'  winged  form 
among  subsequent  specimens  sent  him.] 

Locusts  in  the  Northwest. — I  arrived  here 
last  night,  and  have  been  looking  round  to-day 
under  the  guidance  of  Mr.  Taylor.  But  from  all 
I  can  learn  here  I  am  satisfied  that  there  are  no 
locusts  in  this  countrj',  unless  they  are  west 
of  Fort  Ellice.  The  officers  of  the  Hudson  Bay 
Co.  say  they  hear  of  none  west  this  year. 

At  Glyndon  I  was  informed  by  the  landlord 
that  a  few  locusts  had  been  seen  there  flying 
northeast  ;  this  is  the  only  place  in  the  northwest 
that  I  have  heard  of  them  flying.  Search  at  this 
point  (Glyndon)  and  at  the  various  stations 
northward,  until  near  St.  Vincent,  revealed  an 
occasional  specimen  of  C.  spretus  at  nearly  every 
point,  but  from  St.  Vincent  northward  I  failed  to 
find  a  single  specimen.  Those  found  showed  no 
signs  of  having  migrated. 

In  order  to  learn  what  I  could  in  reference  to 


the  eastern  limits  of  their  migration,  I  went  north 
through  Wisconsin  and  passed  across  Lake  Su- 
perior to  the  north  shore  at  Prince  Arthur's 
Landing  and  Fort  William,  and  then  went  down 
to  Bayfield  and  Ashland,  and  closing  the  round 
at  Duluth.  Although  locusts  have  been  quite 
abundant  at  times  on  Kuwena  Point,  yet  at  no 
place  around  the  lake  has  the  migrating  spe- 
cies been  seen.  One  strange  fact  learned,  that 
appears  to  be  well  authenticated  is,  that  the  Col- 
orado potato  beetle  has  been  known  at  Bayfield 
for  35  (thirty-five)  years.  You  probably  remem- 
ber that  La  Point  on  the  island  opposite  Bay- 
field was  settled  by  Marquette  more  than  100 
years  ago.  I  could  hear  nothing  in  reference  to 
swarms  driven  into  Lake  Superior. —  Cyrus 
Thomas,  Winnepeg,  Manitoba,  July  20,  1880. 

Notes  on  Harvesting  Ants  in  New  Jersey, 
— The  Rev.  Mr.  Morris  has  sent  you  an  account 
of  a  little  harvesting  ant  which  he  found  in  Vine- 
land,  toward  the  latter  part  of  June.  He  pointed 
out  the  interesting  little  creature  to  me,  when  I 
immediately  commenced  the  study  of  its  habits, 
which  I  leave  for  him  to  describe. 

But  I  now  find  another  harvesting  ant,  which  I 
at  first  mistook  for  Mr.  Morris's  ant.  About  the 
1st  of  July  I  noticed  several  ants  with  much  larger 
heads  than  we  had  heretofore  observed,  going  in 
and  out  of  the  formicary  of  this  little  ant.  There 
was  much  excitement  in  the  colony,  which  I  sup- 
posed was  caused  by  the  invasion  of  great  num- 
bers of  one  of  our  most  tiny  species, — the  little 
red  ant  which  housekeepers  so  dread.  These 
large-headed  fellows,  as  well  as  the  big-heads  of 
Mr.  Morris'  ant,  acted  like  soldiers  ;  they  were 
both  crushing  this  tin)'  species  with  their  strong 
mandibles  and  throwing  them  down,  but  immense 
numbers  of  the  little  red  ant  were  often  more 
than  they  could  cope  with,  for  these  clung  to  the 
antennne  and  legs  of  the  soldiers  so  as  to  impede 
their  progress.  During  the  battle  a  good  many 
of  the  largest  soldiers  lost  their  heads  under  very 
trying  circumstances.  They  would  be  tumbling 
about,  trying  to  rid  themselves  of  the  little  ant, 
when  Mr.  Morris's  soldiers  would  come  up,  as  I 
then  supposed  to  help  them,  but  I  noticed  the 
big  heads  of  the  impeded  soldiers  were  almost 
always  severed,  which  I  thought  a  very  strange 
proceeding. 

On  the  5th  of  July  I  sent  some  of  the  big-headed 
soldiers,  and  their  severed  heads,  to  Dr.  Forel  as 
Mr.  Morris'  ant.  And  now  on  the  loth  of  July, 
Mr.  Morris  called  my  attention  to  this  ant,  telling 
me  he  thought  it  another  species  which  he  had 
found  a  day  or  two  before,  but  I  still  persisted  in 
my  belief  that  they  were  only  a  larger  form  of  the 
first  ant  (like  the  two  sized  large-heads  in  the 
harvesting  ant  in  Florida),  which  I  believed  up  to 
the  morning  of  the  12th  inst.,  when  I  found  a 
quiet  colony  within  the  enclosure  of  my  "  insect 
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^nagerie,"  where  I  have  been  closely  observing 

ever  since.  I  now  not  only  think  it  a  distinct 
species,  but  perhaps  belonging  to  a  different 
genus  from  the  one  Mr.  Morris  first  called  my 
attention  to. 

The  colony  in  my  "insect  menagerie"  are  now 
harvesting  the  seeds  of  the  wild  pepper-grass 
{I.epidiiim  virginicum).  They  start  in  line  from 
the  formicary,  and  keep  so  until  they  reach  a  little 
patch  of  ground  covered  with  plants  of  the  pepper- 
grass,  the  seeds  of  which  are  now  ripe  and 
fallen  to  the  ground.  On  reaching  this  spot,  the 
line  diverges,  and  the  little  workers  scatter  over 
a  space  of  several  feet,  but  they  all  come  to  a  cer- 
tain point  and  return  in  a  straight  line  toward 
home,  each  carrying  a  bright  orange-colored  seed, 
which  it  stores  away,  and  starts  for  another. 

This  species  has  a  regular  dumping  ground, 
where  it  throws  all  the  refuse  material — every  ant 
going  to  the  same  spot  to  throw  the  chaff  and 
shells  of  seeds. 

I  have  never  seen  any  of  the  soldiers  of  this 
species  carrj-ing  seeds,  but  they  perform  other 
offices  ;  they  remove  large  pebbles,  impossible 
for  the  little  workers  to  move.  And  when  the 
winged  ants  depart  from  the  colony,  the  soldiers 
escort  them  to  the  entrance,  frequently  assisting 
them  out. 

Last  evening,  July  15th,  many  winged  ants 
(?  :^ )  left  the  colony,  and  this  morning  the  en- 
trance through  which  they  came  was  closed  with 
a  little  hillock  of  pebbles. 

Like  the  harvesting  ant  of  Florida,  Pogonotnyr- 
iiu-x  crudelis,  most  of  the  soldiers  have  no  teeth 
on  the  mandibles,  while  the  little  workers  are 
armed  with  teeth. 

I  am  now  observing  the  various  species  of 
Aph(vnogaster.  The  largest  species  which  occurs 
liere  is  ApJuEuogaster  ireaii.  This  species  occa- 
sionally carries  seeds  and  flowers,  but  I  think  it 
can  hardly  be  called  a  true  harvester. 

Since  the  above  was  written,  Mr.  Morris  has 
called,  and  says  he  found  the  largest  species  yfrj/, 
but  confounded  the  two  for  some  time  as  I  did. 
So  he  has  the  right  of  priority  with  both  of  these 
ants. 

As  I  had  both  species  of  these  ants  put  up  to 
send  you  before  Mr.  Morris  called  (and  told  me 
he  had  already  sent  them),  I  will  send  them  all 
the  same.— Mary  Treat,  Vineland,  N.  J.,  July  16. 

Butterflies  in  Iowa.— Last  season  I  secured 
one  specimen  each  of  Callidryas  semiu-  and  Terias 
mexicana,  both  of  which  I  believe  very  rare  in 
this  locality.  Picris  rap(v  was  taken  here  for  the 
first  time,  and  will  no  doubt  be  abundant  the 
present  season.  A  hundred  miles  east  of  here 
(Linn  Co.)  it  did  much  damage  last  summer. 
Has  been  in  the  eastern  part  of  the  State  still 
longer.— Herbert  Osborn,  Ames,  Iowa. 


Flights  of  Danais  archippus  Fabr. — I  have 
noticed  large  flights  of  this  butterfly  twice  within 
the  past  seven  years.  Both  occurred  in  the  Fall, 
September  or  October  ;  in  both  instances  there 
was  a  disposition  manifested  to  cluster  together 
on  neighboring  leaves  and  twigs  of  oak-trees  ; 
the  females  outnumber  the  males  quite  noticeably; 
when  disturbed  they  were  disposed  to  return  to 
the  same  or  nearly  the  same  place  ;  although 
they  did  not  cling  to  one  another  like  bees  swarm- 
ing, they  were  so  neighborly  that  it  was  easy  to 
take  a  dozen  with  a  single  sweep  of  the  net. — O. 
S.  Westcott,  Racine,  Wis. 

Phylloxera  Galls— Inconstancy  in  their  ap- 
pearance.— Let  me  mention  to  you  one  remarka- 
ble observation.  The  Phylloxera  is  changing 
with  regard  to  the  varieties  and  even  species  of 
grapes  on  which  it  prefers  to  produce  its  galls  ! 
Last  year  they  were  mostly  on  Nortons  and  Cyn- 
thianas,  which  they  were  supposed  not  to  inhabit 
theretofore,  and  on  which  we  only  found  traces 
of  abortive  galls  or  attempts  to  make  galls  in 
former  3'ears.  This  year  they  are  yet  rather  scarce 
with  us,  but  certainly  noiw  to  be  found  on  Clin- 
ton, none  on  Ta)'lor  and  its  seedlings  (Nash, 
Elvira,  etc.),  while  some  of  .Irnold's  Hyhyids  (of 
the  supposed  Northern  [or  Canada]  Cordifolia) 
and  the  Delaware  show  them  more  than  ever 
before  ! — Isidor  Bush,  Bushberg,   Mo.,  June  10, 

Periodical   Cicada  in   Geauga  Co.,  Ohio. — 

^Septemdecim  has  been  quite  abundant  in  small 
areas  of  Western  Ohio,  but  the}-  are  now  nearl)'  all 
gone. — Harley  Barnes,  Mulberry  Corners,  O., 
Aug.  3,  1S80. 

Squirrels  eating  Gall-fly  (Cynipid)  Larvae. — 
In  reading  Mr.  Henry's  experience  as  to  squirrel 
feeding  on  Poplar-stem  Gall-lice,  I  am  reminded 
th.nt  I  saw,  during  the  summer,  this  same 
squirrel  eating  Cynips  larvoj  from  an  oak  gall. 
The  little  fellows  would  seize  a  gall,  tear  it  open 
and  eat  the  rather  large  larva,  and  drop  the  gall. 
I  saw  them  do  this  several  times,  and  it  interested 
me  because  I  had  supposed  squirrels  were  con- 
fined entirely  to  a  vegetable  diet.  The  galls  oc- 
cur on  Qiieiriis  tiiutoria,  and  are  Cynips  q.  spongi- 
Jlca  O.  S.  You  may  be  interested  in  this  confir- 
mation.—  Irwin  F.  Smith,  Agr.  College,  Lansing, 
Mich. 

Flies  riding  on  a  Tumble-dung. — This  morn- 
ing, I  noticed  a  lone  beetle  trundling  the  ordin- 
ary ball  of  manure.  He  seemed  to  be  mottled 
with  dingy  white  spots  ;  but  when  he  (or  she)  got 
a  fall,  the  white  spots  vanished.  When  they 
began  to  reappear,  I  stooped  and  saw  that  they 
consisted  of  the  gauzy  wings  of  some  black-bodied 
insects,  which  were  taking  a  ride.  Time  pressed. 
The  insects  were  very  active. — J.  T.  Moulton,  Jr., 
Farmington,  Mo.,  May  26. 


THE    AMERICAN  ENTOMOLOGIST. 


227 


Parthenogenesis  in  Orgyia  antiqua.— Curi- 
ously and  without  exception  every  cocoon  I  have 
examined  since  the  middle  of  Januarj' — at  least 
fifty  specimens — had  the  mass  of  eggs  upon  it, 
indicating  some  remarkable  things  :  i,  that  it  has 
no  enemies  to  destroy  it  ;  2,  that  it  is  perfectly 
fitted  to  withstand  our  climate;  3,  that  all  of  the 
winter-brood  are  females,  and  must  reproduce, 
without  the  co-operation  of  a  male,  hy part/u-no- 
geiti'sis,  which  has  already  been  discovered  in 
some  wingless  insects.  The  eggs  hatched  (May 
15th,  1880)  as  soon  as  the  leaves  were  expanded, 
yielding  the  vernal  brood,  to  which  must  belong 
the  males  described  by  others. — W.  S.  B. 

[It  is  possible,  also,  that  the  males,  always 
issuing  before  winter  and  having  no  occasion  for 
permanent  attachment  like  the  females,  form 
their  cocoons  on  or  among  the  leaves,  which 
subsequentl)'  drop  to  the  ground. — Ed.] 

Dominican  Case-bearer. — Last  season  I  bred 
Coscinoptera  doviinicana  from  the  eggs,  and  con- 
firmed your  observations  on  it.  Two  which  I 
had  hihernating  under  a  stone  came  forth  as 
adults  from  their  cases  a  few  da)'s  since.  They 
[Fig.  118.] 


CosciNOPTKKA  DOMiNiCANA:  rt,  Karva  extracted  from  case  ; 
^,  do,  with  case  ;  c,  beetle  showing  punctures  ;  d,  same,  nat. 
size  ;  f,  egg  ;  y,  head  of  larva,  underside  ;  g,  head  of  male 
beetle;  /«,  jaw  of  same  ;  z,  eggs,  nat.  size  ;  _/',  leg  of  larva  ; 
k^  jaw  of  same  ;  /,  maxilla  of  samo.  (After  Riley.) 
are  very  voracious,  eating  the  margins  off  from 
a  label  in  the  bottle  with  them,  and,  what  seems 
contrary  to  their  vegetarian  nature,  they  have 
devoured  a  small  black  caterpillar  (probably 
Lithosia  miniata  Kirby)  which  I  placed  with  them. 
— W.  S.  B. 

Notes  on  Cotton  Worm  in  Florida. — I  de- 
voted the  entire'  day  to  examining  McGrady's 
cotton  fields.  I  have  before  reported  in  regard  to 
this  plantation  that  last  year's  crop  was  nearly 
destroyed  by  "the  worm,"  which  made  its  ap- 
pearance about  the  middle  of  September  after  a 
severe  easterly  storm.  The  wind  blew  at  first 
from  northeast,  then  east,  and  finally  southeast. 
This  year  cotton  is  planted  in  two  fields,  a  small 
one  adjoining  and  a  large  one  on  the  other  side 
of  a  small  lake  or  pond  about  300  yards  distant. 
Cotton  is  growing  still  between  the  corn,  and  has 
been  all  winter.  There  has  been  no  frost  at  all 
this  winter.  I  have  given  a  great  deal  of  time  to 
the  examination  of  this  field,  and  have  searched 
nearl)' every  individual  cotton  plant  now  growing 
in  it.  There  is  no  trace  of  Aletia,  although  last 
March  the  dead  chrysalides  were  not  uncommon 


on  the  old  stalks  of  the  season  before.  The 
young  cotton  of  this  year  is,  some  of  it,  2  to  3 
feet  high  and  coming  into  bloom.  It  appears  to 
be  remarkably  free  from  insects  of  all  kinds. 
There  are  a  few  Aphis,  and  a  red  mite  (specimens 
of  which  I  have  mounted  in  balsam)  is  found  up- 
on some  plants,  but  is  doing  hardly  any  damage 
as  yet.  I  have  not  yet  finished  the  examination 
of  the  largest  field.  I  learn  to  day  from  Mr. 
McGrady  that  "  the  worm  "  is  eating  cotton  (long 
staple)  in  the  western  part  of  Putnam  Co. — H.  G. 
Hubbard,  Crescent  City,  Fla.,  May  24th\ 

Army  Worm  in  Queens  Co.,  New-York. — 

I  send  with  this  mail  a  sample  of  the  Army  Worm, 
so  called  by  our  farmers.  It  is  doing  vast  dam- 
age to  our  crops  :  corn,  wheat,  and  Timothy 
grass.  It  made  its  presence  first  known  June  4, 
in  wheat  fields,  and  does  not  seem  to  be  any  less 
in  numbers. — John  S.  Hicks,  Roslyn,  N.  Y., 
June  10,  1880. 

The  Clover  Root  Borer  has  taken  all  the 
clover  in  portions  of  Genesee  County.  I 
examined  clover  in  half  a  dozen  fields  to-day, 
during  a  ride  of  ten  miles,  and  found  every  plant 
I  pulled  up  was  more  or  less  injured.  While 
most  of  the  plants  are  yet  alive,  they  are  of  little 
value  for  hay,  seed,  or  pasture. — W.  A.  Henry, 
Ithaca,  N.  Y.,  July  6.  1880. 

Hair-worms  and  Red-mites  Remarkably 
Abundant  upon  Locusts  in  California. — Since' 
reading  my  brother's  articles  last  week  (being  ab- 
sent myself  last  Fall  and  winter),  I  am  reminded  \ 
of  having  seen  about  one-fourth  of  an  acre  ofl 
my  meadow  thickly  filled  last  Fall  with  locust! 
eggs,  in  the  pools  and  along  the  creek,  as  the' 
snow  went  off,  covered  with  millions  and  mil- 
lions of  what  I  now  think  may  have  been  Gordius\ 
(white  hair  snakes),  about  one  inch  long;  also, 
another  quarter  of  an  acre  fairly  covered  with.] 
little  red  mites,  which  hereafter  I  will  observej 
more  closely. 

The  red  mite  I  know  nothing  about  personall}', 
except  as  found  on  the  locust  last  summer;  but! 
the  white  grubs  [Fig.  37  of  the  First  Report  of  the! 
U.  S.  Entomological  Commission]  ate  out  and 
destroyed  thousands  of  the  eggs  last  Fall,  but, 
to  all  appearance,  have  eaten  nothing  since,  hav- 
ing lain  dormant  all  winter,  and  being  now  found 
still  among  the  eggs  which  are  fast  hatching  out. 
The  season  being  favorable  for  a  great  growth,  we 
expect  about  half  a  crop  of  grass,  which  is  our 
principal  crop. — W.  C.  Lemmon,  Sierra  Valley, 
Cal.,  June  13th,  1880.    >^,^^  ^ 


Seventeen  Year  Cicada  in  Ohio.— I  mai 


1  vou 


to-day  a  few  apple  twigs  containing  eggs  of 
cada  septcmdccini.  I  think  the  eggs  were  depos- 
ited about  four  or  five  days  before.  The  Cicadas 
appeared  here  about  May  2d,  and  were  all  gone 
July  1st.     They  have  done   some  damage  to  fruit 
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and  ornamental  trees,  by  laying  their  eggs  in  the 
twigs,  but  nothing  very  serious.  Among  forest 
trees,  oak  and  chestnut  are  their  favorites.  I 
have  found  no  egg  cells  at  a  greater  distance 
from  the  end  of  the  twig  than  twenty  inches,  and 
most  of  them  within  twelve  inches.  The  Cicadas 
appeared  only  in  certain  small  sections,  where 
thej'  had  been  before,  and  do  not  seem  to  travel 
much,  except  when  carried  by  tlie  wind.  As  to 
their  17-year  appearance,  I  can  give  you  any 
reasonable  testimony  from  old  settlers  here  that 
it  is  no  fable  ;  many  remember  1863  as  the  "  Lo- 
cust-year," when  they  were  very  plenty.  A  few 
also  are  positive  in  the  statement  that  1846  was 
marked  by  a  similar  appearance.  I  shall  be 
pleased  to  furnish  you  any  other  information  3'ou 
may  wish,  if  in  my  power. — Harley  Barnes,  Mul- 
berry Corners,  Geauga  Co.,  O.,  July  15. 

"  Stink  Bush  "  as  an  Insecticide. — Should 
the  Cotton  Worms  make  their  appearance  this 
season  in  large  numbers,  I  am  quite  sure  that 
I  shall  succeed  in  presenting  a  "  destroyer,"  and 
am  very  anxious  to  make  the  experiment  when 
the  larva;  appear.  I  shall  use  a  decoction  of  the 
leaves  of  what  is  known  as  "  Stink  Bush,"  which 
grows  abundantly  in  our  swamps.  I  have  seen 
it  used,  and  have  used  it  myself,  to  kill  vermin 
(lice)  on  animals,  cows,  horses,  and  hogs,  and  it 
never  failed  to  prove  itself  an  absolute  success. 
I  would  like  to  have  it  tested  thoroughly.  I 
have  well-founded  hopes  of  its  success. 

I  am  sorry  that  I  am  unable  to  present  the  sci- 
entific name  of  this  shrub,  that  you  might  judge 
^of  its  merits.  It  is  an  evergreen,  from  one-and- 
^a-half  to  six  feet  high,  has  a  very  offensive  smell, 
ind  nothing  touches  it  as  food,  not  even  insects  ; 
md  it  constitutes  the  principal  undergrowth 
jupon  our  creek  and  some  of  our  river  bottoms  in 
iSouth  Mississippi,  so  far  as  I  have  been  able  to 
jlearn  and  see.  Should  you  desire  to  experiment 
[with  the  same,  notify  me,  and  I  will  send  you 
some  of  the  leaves.— S.  B.  Mullen,  Harrisvi'lle, 
jMiss.,  July  30,  1880. 

[We  shall  be    pleased    to    receive   leaves    and 
uit   of  the  shrub  for  determination,  and    Prof. 
[ones,  of  Oxford,  will  experiment  with  it  for  us. 
-Ed.J 

Cotton  Worm  in  Texas.— I  returned  yester- 
lay  from  a  visit  of  a  few  days  to  some  of  the  Bra- 
sos  Bottom  plantations,  fifty  to  sixty  miles  awav, 
/here  the  cotton  worm  was  reported.  In  the  im- 
lediate  neighborhood  of  their  first  appearance 
there  are  several  large  plantations,  but  I  found 
the  most  of  those  entirely  exempt,  and  only  one 
that  had  been  partially  affected. 

On  the  west  side  of  the  Brazos  river,  at  one 
point,  there  was  on  one  small  plantation  the 
largest  exhibit  of  the  worms,  which  were  said  to 
be  of  the  second  progeny.  The  first  appearance 
that  was  observed  in  that  section  was  about  the 
last  days  of  June,  on  a  small  plantation  on  the 
east  bank  of  the  river;  but  were  promptly  poi- 
soned, and  but  little,  if  any,  injury  sustained. 
In  all  the  sections  where  showery  weather  has 


prevailed  along  the  coast  line,  cotton  has  attained 
a  most  extraordinary  growth  ;  but  the  rapid 
shedding  of  the  forms  is  doing  more  serious  in- 
jury than  the  worms,  where  poisons  are  promptly 
resorted  to. — William  J.  Jones,  Virginia  Point, 
Texas,  July  22d. 

Ailanthus  Obnoxious  to  Insects.  —  Some 
j'cars  since,  when  a  caterpillar  was  stripping  the 
oaks  in  front  of  my  yard,  I  observed  that  some, 
which  had  ascended  an  Ailanthus  tree  (frequently 
called  "the  tree  of  Heaven"),  fell  from  it  par- 
alyzed, and  soon  died.  So,  when  the  caterpil- 
lars attempted  to  cross  my  fence,  I  placed  in 
their  way,  at  short  intervals,  branches  of  Ailan- 
thus leaves,  and  killed  immense  numbers  of 
them,  effectually  protecting  my  yard  and  garden. 
I  have  to  suggest  the  expediency  of  trying  this 
native  poison,  so  abundant  and  easil)'  accessi- 
ble, on  the  Cotton  Worm.  I  have  found  the 
common  larkspur  an  effective  poison  on  insects. 
Would  it  not  answer  as  well  for  the  Cotton 
Worm  ?— P.  H.  Skipwith,  Oxford,  Miss.,  July  24. 

Phora  aletiae  Not  a  True  Parasite. — In  ex- 
amining my  breeding  jars  and  boxes,  I  invariably 
find  a  species  of  Phora  present  in  them,  when- 
ever they  contain  any  dead  animal  matter.  This 
is,  so  far  as  I  can  make  out,  the  FJiora  aletiiv 
which  Prof.  Comstock  considers  one  of  the 
parasites  of  Aletia.  Mr.  Trelease  gives  his  ex- 
perience with  this  fly  exactly  as  I  should  my- 
self, from  my  own  observations.  He  does  not 
consider  it  a  true  parasite,  but  yields  the  point 
to  Prof.  Comstock.  Evidence  is  daily  accumu- 
lating in  m)'  notes  of  the  purely  scavenger  habits 
of  the  Phora.  To-day  I  watched  them  i)ass 
through  the  meshes  of  fine  muslin  gauze,  cover- 
ing my  breeding  jars,  in  which  moths  have  died, 
or  pupa;  been  killed  by  dampness  and  mold. 
They  (the  Hies)  gather  about  moldy  food  and  ex- 
crement of  larvre,  but  do  not  deposit  eggs  unless 
they  find  dead  moths,  larvrc,  or  pupa;,  and  moist- 
ure. The  flies  are  ver}'  persistent  in  pushing 
through  crevices,  and  I  watched  with  interest  the 
gravid  y  9  try  to  scjueeze  through  the  gauze. 
Sooner  or  later,  after  many  trials,  a  ?  finds 
a  mesh  that  is  loose,  and  gets  through.  I  see 
that  they  have  often  widened  the  meshes,  and 
pass  and  re-pass  through.  —  II.  G.  Hubbard,  Cen- 
treville,  Leon  Co.,  Fla.,  Aug.  6th. 

[This  Phora  was  obtained  by  us  on  several 
occasions  from  Aletia  chrysalids,  in  1879.  and 
quite  commonly  by  Mi.  Schwarz  ;  but  we  never 
considered  it  truly  parasitic,  and  doubt  whether 
it  ever  is  strictly  so. — Ed.] 

Harvesting  Ants  in  New  Jersey. — Permit 
me  through  your  columns  to  announce  the  dis- 
cover)' of  a  Harvesting  Ant,  hitherto  unknown. 
My  attention  was  first  called  to  it  in  June,  by 
little  piles  of  the  husks  of  seed.  I  have  exam- 
ined several  formicaries,  and  found  some  cells 
filled  with  various  kinds  of  seed  in  good  pre- 
servation. The  worker  is  about  a  line  long. 
The  soldier  is  much  larger,  and  has  an  immense 
head,  marked  with   striae  visible  only  under  mi- 
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croscope.  The  male  and  female  are  of  great 
size,  in  comparison  with  the  workers.  In  my 
artificial  formicaries  the  big-headed  soldiers  wt)rk 
vigorously,  and  so  do  the  winged  queens. — G.  K. 
Morris,  Vineland,  N.  J.,  June  lo,  1S80. 

P.  S. — Jul}'  15. — Further  study  has  demon- 
strated the  fact  that  I  discovered  two  species  of 
harvesters  on  the  same  day,  though  the  specific 
differences  escaped  m)'  notice  for  a  few  dajs.  I 
send  you  the  larger  one.  The  other  is  from  a 
half  to  one  third  the  size  of  this.  Mrs.  Treat 
thinks  it  may  even  belong  to  a  different  genus, 
but  in  this  she  doubtless  errs. — G.  K.  M. 


Answers  to  Correspondents. 


[We  hope  to  make  this  one  of  the  most  interesting  and  in- 
striiLtive  departments  of  tlie  Entomologist.  All  inquiries 
about  insects,  injurious  or  otherwise,  should  be  accompanied 
by  specimens,  the  more  the  better.  Such  specimens,  if  dead, 
should  be  packed  in  some  soft  material,  as  cotton  or  wool,  and 
inclosed  in  some  stout  tin  or  wooden  box.  They  will  come 
by  mail  for  one  cent  per  ounce.     In.sects    should  never  be 

ENCLOSED  LOOSE  IN  THE  LETTER. 

Whenever  possible,  larvae  (/.  e.,  grubs,  caterpillars,  maggots, 
etc.)  should  be  packed  alive,  in  some  tight  tin  bo.v — the  tighter 
the  better,  as  air-holes  are  not  needed — along  with  a  supply  of 
their  appropriate  food  sufficient  to  last  them  on  their  journey  ; 
otherwise  they  generally  die  on  the  road  and  shrivel  up.  If 
dead  when  sent,  they  should  be  packed  in  cotton  moistened 
with  alcohol.  Send  as  full  an  account  as  possible  of  the  habits 
of  the  insect  respecting  which  you  desire  information  ;  for 
example,  what  plant  or  plants  it  infests  ;  whether  it  destroys 
the  leaves,  the  buds,  the  twigs,  or  the  stem  ;  how  long  it  has 
been  known  to  you  ;  what  amount  of  damage  it  has  done,  etc. 
Such  particulars  are  often  not  only  of  high  scientific  interest 
but  of  great  practical  importance.] 

Worm  infesting  Meal  Sacks. — Will  you 
please  give  me  the  name  of  the  inclosed  larva;. 
They  were  found  within  the  folds  of  a  sack  used 
to  hold  oats,  corn  and  meal,  and  "  shorts,"  and 
on  the  outside  of  the  sack.  Each  larva  was  cov- 
ered with  a  silk-like  covering,  which  was  attached 
to  the  sack  by  a  broad  surface. — James  Green- 
wood, Jr.,  West  Boylston,  Mass. 

The  pale  worms  with  rows  of  minute  spots  of 
a  more  dusky  color,  each  giving  rise  to  a  hair, 
and  with  a  brownish-yellow  head  and  cervical 
shield  are  the  larva;  of  Ephestia  zecc.  This  is  a 
little  moth  which  Dr.  Fitch  called  the  Indian- 
meal  moth  and  of  which  he  gave  a  figure  in  his 
Second  Report  as  State  Entomologist  of  New 
York  (1857).  It  is  characterized  by  the  basal 
third  of  the  wings  being  of  a  pale  cream  color, 
while  the  outer  two-thirds  are  of  a  more  obscure 
reddish-gray.  This  worm  is  almost  omnivorous 
and  feeds  with  equal  relish  on  all  sorts  of  dried 
animal  and  vegetable  substances,  being,  however, 
particularly  fond  of  grains  and  fruits.  We  have 
found  it  quite  injurious  to  old  English  walnuts 
and  pecans,  the  larva  always  eating  out  at  the 
suture  at  the  base  of  the  nut  before  spinning  its 
cocoon.  It  is  likewise  to  be  found  in  cinnamon 
bark,  while  if  it  once  gets  in  a  cabinet  of  insects 
it  does  much  injury  by  feeding  upon  the  mounted 
specimens.  It  also  injures  old  books  that  are 
not  often  handled.  It  cannot  of  course  multiply 
in  grain  or  meal  that  is  kept  well  protected  and 
fresh,  or  in  sacks  that  are  in  constant  use. 


Hesperid  Larva  Feeding  on  Canna. — I  send 
you  b)'  the  same  mail  as  this,  a  moth,  the  larva 
of  which  was  taken  from  a  Canna  leaf.  Please 
inform  me  in  regard  to  it. — N.  S.  Kecd.Chand- 
lerviUe,  III.,  July  10. 

The  insect  is  a  large-bodied  butterfly,  belong- 
ing to  the  family  of  Skippers  (Hespcridic),  and  is 
known  to  science  as  PaDiphila  ctliliits  Cram. 
The  same  species  was  sent  to  us  some  time  ago 
from  South  Carolina,  where  the  larva  utterly  de- 
stroyed some  luxuriant  plants  of  Canna  Jlaccida. 

Grape-vine  Apple-gall.— I  send  in  paper  box, 
by  this  mail,  a  gall  found  on  summer  wild  grape- 
vine, also  a  green  beetle,  from  Pigeon  Mountain, 
in  this  county  ;  also  a  gall  from  Ives  Seedling, 
with  smaller  leaf  attached. — A.  R.  McCutchen, 
Lafayette,  Walker  Co.,  Ga. 

The  green,  succulent  excrescences  on  the  pe- 
tioles of  grape  leaves,  the  one  (from   Ives  Seed- 


Grape-vine  Api'I.e-gall:  (T,  whole  and  detached  from 
vine;  b.  do,  cut  ojien  and  showing  cells  and  larva;— nat.  size 
(after  Riley). 

ling)  looking  like  a  tomato,  the  other  (from  wild 
grape-vine),  more  like  an  apple,  are  the  grape- 
vine apple-gall  {C.vitis-pomji/n  W.  and  R.,  Fig. 
iig),  and  are  caused  by  a  species  of  gall-gnat, 
probably  of  the  genus  Cecidoiiiyia.  The  green 
beetle  you  enclose  is  the  Rummaging  Calosoma 
{Calosoiiia  scrutator  Fabr.)  It  is  a  very  beneficial 
insect,  as  it  feeds  upon  caterpillars  and  other  in- 
jurious insects. 

Apple-tree  Plant-lice  in  Oregon.— Enclosed 

you  will  find  a  small  limb,  taken  from  an  apple- 
tree  that  is  covered  with  a  kind  of  louse,  that 
will  absolutely  destroy  our  apple  and  pear  trees. 
They  propagate  themselves  on  the  plum,  cherry, 
ash,  and  willow,  also  ;  but  not  so  extensively  as 
on  the  apple  and  pear.  Will  send  the  terminus 
of  a  limb  of  this  year's  growth,  to  show  you  how 
fatal  they  are  to  anything  they  touch.  There  are 
millions,  yes,  billions  ;  they  fill  the  air  many 
times. 

Please  tell  me  their  name,  and  give  a  remedy. 
I  have  given  no  descriptions.  I  think  that  you 
can  see  them  in  all  their  stages  of  life  in  the 
sample.  Hoping  to  hear  from  you  soon,  I  re- 
main yours. — 11.  B.  May,  Oregon  City,  Or.,  July 
12. 

The  apple  leaf  you  send  proves  to  be  badly 
infested  with  a  species  of  Plant-lice,  apparently 
Aphis  mali.  But,  as  the  insects  were  all  dead 
and  dried  up  when  received,  it  is  impossible  to 
positively  determine  the  species.  A  good  remedy 
for  these  plant-lice  is  to  thoroughly  syringe  the 
infested  trees  with  strong  soap  suds.     This  rem- 
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edy  should  be  applied  earl}'  in  spring,  before  the 
plant-lice  have  become  too  numerous. 

Phylloxera  Work.— Wood-lice  on  Grape- 
vine Roots. — I  licrewith  send  you  a  small  box, 
containing  some  insects,  which  we  suppose  to  be 
Phylloxera.  This  spring  we  found  that  the  vines 
in  one  of  our  hot-houses,  containing  grape-vines 
two  years  old,  made  an  effort  to  start  finely,  but 
dwindled  away.  There  was  no  apparent  cause 
for  it,  but,  on  examining  the  roots,  we  found 
these  insects  destroying  all  the  fibrous  roots — 
just  sucking  the  life  out  of  them.  Mr.  Carey, 
who  has  the  management  of  my  place,  uncovered 
the  inside  border  and  deluged  it  with  tobacco- 
water,  which  must  have  destroyed  millions  of 
them.  By  the  time  the  weather  admitted  uncov- 
ering the  outside  border,  the  fibrous  roots  were 
all  destroyed,  and  the  larger  roots  knotted  and 
black.  Shortly  after,  the  American  Agrictcltm-ist 
for  May  came  to  hand,  and  then  we  saw  what  we 
had  to  contend  with.  Never  having  had  any- 
thing of  the  kind  before,  we  did  not  know  what 
these  insects  were.  We  had  everything  hauled 
away — vines,  root  and  branch,  boards,  drainage, 
cvoylhing — lioping  thereb)-  to  save  an  older 
house,  but  to  no  purpose.  This  last  was  an  old, 
established  house.  During  the  past  fifteen  years 
thousands  of  pounds  of  as  fine  hot-house  grapes 
as  I  ever  saw  have  been  cut  from  it.  Until  this 
spring  the  borders  have  been  such  a  mass  of 
healthy,  fibrous  roots,  that  they  could  not  be 
forked  over.  The  men  had  to  spade  them  over 
as  best  they  could.  Now,  not  a  fiber  is  to  be 
seen,  and  the  great,  thick  old  roots  are  a  black- 
ened mass.  In  this  liouse  the  Gall-louse  has 
also  made  its  appearance  this  season. 

The  article  on  the  Phylloxera  referred  to,  is  an 
exact  description  of  our  case,  as  if  it  had  been 
written  for  that  purpose. 

Some  of  our  grape-growing  neighbors,  who 
are  threatened  with  the  same  trouble,  are  trying 
to  think  it  is  not  Phylloxera.  For  their  sakes  we 
hope  it  is  not.  Will  you  please  decide  the  ques- 
tion, and  very  much  oblige  ? — Hettie  B.  Trimble, 
West  Chester,  Pa. 

The  smaller  rootlets  of  grape-vine  you  send 
show  the  work  of  Phylloxera,  but  not  to  a  serious 
extent.  The  large  swelling  on  the  roots,  how- 
ever, cannot  possibly  be  the  work  of  Phylloxera  ; 
but  whether  or  not  it  is  caused  by  the  little  Crus- 
tacean, which  was  very  numerous  in  the  creases 
of  the  swelling,  we  have  no  means  of  ascertain- 
ing. Dr.  A.  S.  Packard,  Jr.,  to  whom  we  sub- 
mitted specimens,  thinks  that  they  are  the  young 
of  some  species  of  P/iyloscia,  or  Porccllio,  and 
says  that  he  never  heard  of  their  being  injurious 
to  plants. 


Descriptive  Department. 


^mm  {Q  gium  jj^  diameter,  opening  in  a  transverse 
slit  on  the  under  side  of  leaf;  the  lips  with  a 
white  pubescence,  though  the  inside  of  the  gall 
is  smooth. 

The  gall  in  June  is  crowded  with  Phylloxera; 
of  all  ages,  from  the  newly  hatched  young  to  the 
winged  female — a  fact  which  indicates  that  the 
females  have  been  breeding  within  the  gall,  as 
there  is  no  stem-mother  noticeable.  The  eggs 
are  very  small  and  translucent,  and  must  hatch 
very  rapidly. 

Phylloxera  ca)yic-a7>ellana,  n.  sp. — Gall,  look- 
ing somewhat  like  a  filbert,  on  the  under  side  of 
the  leaf  of  Carya,  being  perfectly  smooth  and 
flush  with  the  upper  side  of  the  leaf,  forming 
above  a  broad,  somewhat  circular,  pale-yellowish 
spot,  either  flush  with  the  surface  of  the  leaf,  or 
slightly  depressed.  The  surface  of  the  gall  is 
slightly  sticky,  and  in  this  respect  and  in  the 
mode  of  opening  recalls  P.  carycc-gumhiosa.  It 
may  at  once  be  distinguished  from  that,  however, 
by  being  sessile. 

In  June  crowded  with  the  insects  mostly  in 
the  pupa  state,  or  already  winged,  though  many 
young  are  also  to  be  found,  the  j'oung  being 
quite  pale  and  colorless,  and  the  yellow  color 
becoming  more  distinct  with  age. 

Both  these  galls  were  sent  by  Mr.  William  H. 
Ashmead,  of  Jacksonville,  Fla.,  and  in  them  was 
found  the  same  orange  Dipterous  larva  {Diplosis) 
so  often  found  preying  on  similar  gall-lice  further 
North. 


NEW  HICKORY  GALLS  MADE  BY  PHYLLOXERA. 

BV   C.  V.  RILEV. 

Phylloxera  cary<c-scissa,  n.  sp.— Gall,  a  flat- 
tened, smooth,  green  swelling  on  the  leaf  of 
Carya  alba,  very  similar  both  above  and  below, 
usually   confluent,    circular,    and    varying    from 


TWO  NEW  BEES  OF  THE  GENUS  SPHECODES. 

BY   W.  11.  PATTON,  WATEKHURY,  CONN. 

Sphecodcs  arvenis. —  ?  .  Mandibles  armed  with 
a  tooth,  as  usual.  Vertex  not  tuberculate.  Disk 
of  thorax  shining.  Abdomen  strongly  punc- 
tured ;  red,  the  tip  blacks 

5  .   Entirely  black,  Antennso    submoniliform. 

Agrees  in  size  with  .S".  dichroa,  Sm.  ;  but  differs 
from  that  species  in  the  mate  being  entirely  black, 
and  in  the  female  having  the  tip  of  the  abdomen 
black. 

Very  common  in  the  Eastern  and  Middle  At- 
lantic States. 

Sphecodcs  falcifer. —  $.  Mandibles  unarmed; 
labrum  deeply  emarginate.  Vertex  not  tubercu- 
late. Thorax  opaque.  Segments  i — 4  of  the  ab- 
domen red. 

^  .   Entirely  black. 

May  be  distinguished  from  S.  confertus  Say, 
by  the  4th  segment  of  the  abdomen  being  red  in 
the  female.  Agrees  in  size  with  the  preceding 
species.  The  form  of  the  mandibles  and  labrum 
separate  the  female  from  all  other  species  known 
to  me. 

Common  in  New  England. 
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THE  POOD  OP  THE  BLUEBIRD  (SiaUa  sialis,  L.). 

BY    PROF.    S.  A.  FORBES,  NORMAL,  ILL. 

{Concluded  from  p.  i\Z!\ 
JULY. 

The  nine  birds  of  this  month  were  all 
shot  in  central  Illinois,  during  four  succes- 
sive years.  Besides  the  return  of  the  per- 
centages of  Hymenoptera,  Coleoptera,  Lep- 
idoptera  and  Arachnida  fo  about  their 
usual  figure,  we  notice  the  large  ratios  of 
June-beetles  (12  per  cent.)  and  Orthoptera 
(27  per  cent.).  Thelatter  includes  7  percent, 
of  Udeopsylla  nigra,  a  large  cricket-like 
locust.  We  find  also  a  trace  of  raspberries 
in  the  food  of  two  individuals.  The  cater- 
pillars eaten  by  these  birds  were  unrecog- 
nizable, except  those  from  a  single  stom- 
ach, which  Prof.  Riley  has  identified  as 
Nephelodes  violans,  Guen.  The  record  of 
benefit  and  injury  is  now  more  favorable 
to  the  species — 67  per  cent,  of  injurious  in- 
sects, and  only  14  per  cent,  beneficial, — 
the  latter  Carabidce  and  spiders. 

SEPTEMBER. 

No  birds  have  yet  been  studied  for 
August,  and  but  two  for  the  following 
month.  Nearly  the  whole  food  of  these 
two  birds  was  composed  of  moths,  cater- 
pillars and  grasshoppers.     The  number  is 


too  small  to  signify  much,  and  this  month 
has  been  omitted  in  calculating  the  aver- 
ages for  the  year. 

DECEMBER. 

To  learn  the  food  of  the  Bluebird  in 
midwinter,  I  went  to  extreme  Southern 
Illinois  in  December,  1879,  and  shot  a 
number  of  specimens,  some  from  the  heavy 
forests  in  the  bottoms  of  the  Ohio  river, 
and  others  from  the  wooded  and  cultivated 
highlands  in  Pulaski  county.  The  weather 
at  this  time  was  sometimes  above  and 
sometimes  below  freezing,  and  bluebirds 
were  abundant  and  very  much  at  home. 
The  principal  food  of  the  twelve  specimens 
examined  consisted  chiefly  of  various  wild 
fruits,  (84  per  cent.)  of  which  the  ber- 
ries of  the  mistletoe  {Fhoradejidron  flaves- 
cens)  were  the  most  abundant  (58  per  cent). 
Grapes,  the  berries  of  sumach,  scarlet 
thorn,  {C^-atcegus)  and  holly  {Ilex  decidiid) 
were  also  found.  Sixteen  per  cent,  of  the 
food  was  insects,  of  which  the  larger  part 
(10  per  cent.)  was  the  larvae  of  Harpalincc, — 
eaten,  however,  by  but  two  of  the  birds. 
Prominent  among  these  was  the  larva  fig- 
ured and  described  by  Prof.  Riley  in  the 
Report  of  the  U.  S.  Entomological  Com- 
mission for  1877,  p.  290,  and  there  doubt- 
fully referred  to  Harpalus  herbivagus.  The 
remaining  kinds  were  Geotrupcs  black- 
burnii,  Podisus  spinosus,  a  single  spider, 
and  one  unknown  caterpillar.  Even  in  the 
dead  of  winter,  therefore,  this  bird  does 
not  cease  its  warfare  on  our  predaceous 
bugs  and  beetles. 

SUMMARY    FOR    THE    YEAR. 

To  these  figures,  giving  the  averages  for 
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all  the  months  mentioned  taken  together 
(except  September),  I  invite  especial  atten- 
tion. Being  derived  from  a  much  larger 
number  of  specimens  than  any  of  the 
monthly  averages,  they  are  much  less  likely 
to  be  affected  by  accident  or  error.  They 
give,  furthermore,  the  basis  for  an  estimate 
of  the  total  effect  of  the  bird,  year  after 
year ;  and  from  this  we  should  be  able  to 
predict  the  probable  effect  of  a  destruc- 
tion or  diminution  of  the  species. 

Taking  up  first  the  injurious  insects  de- 
stroyed, we  find  that  these  include  24  per 
cent,  of  Lepidoptera,  nearly  two-thirds  of 
which  were  recognized  as  Noctuidce,  3  per 
cent,  of  leaf-chafers,  i  per  cent,  of  curcu- 
lios  and  1 2  per  cent,  of  Orthoptera, — chiefly 
grasshoppers, — a  total  of  40  per  cent,  on 
this  side  of  the  account.  On  the  other 
hand  the  ichneumons  amount  to  4  per 
cent.,  the  CarabidcB  to  9  per  cent.,  soldier 
beetles  to  2  per  cent.,  soldier  bugs  to  3  per 
cent.,  and  spiders  to  9  per  cent. — a  total  of 
27  per  cent,  of  predaceous  and  parasitic 
forms.  Other  elements  are,  ants  4  per  cent., 
Diptera  only  a  trace,  Aphodii  7  per  cent., 
Tenebrionidce  i  per  cent.,  lulidce  2  per 
cent,  and  vegetable  food  15  per  cent. 
The  edible  fruits  amount  to  about  only 
I  per  cent,  of  the  food  of  these  86  speci- 
mens. 

Comparing  with  the  TzirdidcB,  we  find 
that  the  Bluebird  is  essentially  a  thrush  in 
food.  From  the  robin  it  differs  principally 
in  the  larger  number  of  Hymenoptera  (8  to 
i),  and  Lepidoptera  (24  to  18),  the  lack  of 
Diptera  (robin  18  per  cent.),  the  excess  of 
Aphodii  (7  to  2),  of  Cydjiidce  (robin  only  a 
trace),  of  Orthoptera  ( 1 2  to  5),  and  of  spiders 
(9  to  a  fraction);  but  especially  in  the  mat- 
ter of  edible  fruits  (i  to  28).  These  differ- 
ences are  but  little  greater,  however,  than 
those  among  the  thrushes  themselves. 
Compared  with  the  thrush  family  as  a 
whole,  its  salient  peculiarities  are  its 
neglect  of  Diptera  and  garden  fruits,  and 
its  preference  for  cutworms,  grasshoppers, 
Cydnidce  and  spiders. 

What  now  shall  we  say  of  the  economi- 
cal relations  of  this  bird  ?  According  to 
the  estimate  of  Mr.  Walsh,  previously  cited. 


the  Bluebird  does  at  least  twenty  times  as 
much  harm  as  good, — that  is  to  say,  the 
beneficial  insects  destroyed  would  them- 
selves have  made  away  with  twenty  times 
as  many  injurious  insects  as  the  birds  them- 
selves have  eaten.  Admitting  that  Mr. 
Walsh's  estimate  was  exaggerated,  it  surely 
was  not  twenty  times  too  large;  and,  even 
if  it  were,  we  could  merely  look  upon  the 
Bluebird  as  harmless,  indeed,  but  as  useless 
also. 

And  yet,  in  the  face  of  this,  I  venture  to 
doubt  that  a  case  has  yet  been  made  out. 

In  the  first  place,  nothing  has  been 
learned  of  the  food  of  the  young  ;  and 
there  is  some  reason  for  supposing  that 
birds  select  for  their  young  the  softer  kinds 
of  insects.  This  supposition,  founded 
chiefly  upon  the  statements  of  M.  Florent- 
Prevost,  of  Paris,  is  contradicted,  it  is  true, 
by  observations  of  the  food  of  the  young 
mocking-bird;*  and  whatever  deficiency 
of  credit  may  be  due  to  this  neglect  of  the 
food  of  the  young  is  compensated  in  part, 
at  least,  by  the  fact  that  the  number  of 
caterpillars  eaten  is  doubtless  over-esti- 
mated, in  comparison  with  hard  insects,  as 
their  flexible  skins  remain  in  the  stomachs 
of  birds  longer  than  the  hard  structures  of 
insects.  This  is  exactly  contrary  to  the 
usual  supposition;  but  the  frequent  occur- 
rence of  numbers  of  the  emptied  and 
twisted  skins  of  cutworms  in  the  stomach, 
still  recognizable  as  Noctuidce,  when  not 
even  a  fragment  of  a  single  head  remains, 
is  sufficient  evidence  that  the  hard  parts 
break  up  and  disappear  before  these  deli- 
cate but  yielding  skins. 

Secondly,  while  our  knowledge  of  the  food 
of  Arctians,  cutworms  and  grasshoppers 
is  sufficiently  definite  and  full  to  enable  us 
to  predict  with  certainty  exactly  what  would 
happen  if  those  eaten  by  bluebirds  were 
allowed  to  live  and  multiply,  we  have  not 
the  same  complete  and  certain  knowledge 
of  the  food  and  habits  of  the  different 
genera  of  IchneumonidcB,  the  ground 
beetles,  the  soldier  bugs  and  soldier 
beetles. 

One  hundred  bluebirds,  at  thirty  insects 


*  Trans.  111.  State  Hortic.  Soc,  Vol.  xiii. 
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each  a  day,  would  eat  in  six  months  about 
half  a  million  insects.  If  this  number  of 
birds  were  destroyed,  the  result  would  be 
the  preservation,  on  the  area  supervised  by 
them,  of  about  170,000  caterpillars,  (90,000 
of  them  cutworms),  20,000  leaf-chafers, 
10,000  curculios  and  85,000  crickets, 
locusts  and  grasshoppers.  How  this  fright- 
ful horde  of  marauders  would  busy  itself 
if  left  undisturbed,  no  one  can  doubt. 
It  would  eat  grass  and  clover  and  corn 
and  cabbage,  inflicting  an  immense  injury 
i.tself,  and  leaving  a  progeny  which  would 
multiply  that  injury  indefinitely.  On  the 
other  hand,  would  the  200,000  predaceous 
beetles  and  bugs,  spiders  and  ichneumons 
either  prevent  or  compensate  these  injur- 
ies ?  I  do  not  believe  that  we  can  say 
positively  whether  they  would  or  not. 

In  a  discussion  of  the  natural  checks 
upon  the  cutworm.  Prof.  Riley,  in  his  first 
report  as  State  Entomologist  of  Missouri, 
mentions  two  species  of  Ichneu77ion  that 
parasitize  the  larva,  credits  the  Spined  sol- 
dier bug  and  the  carabid  larva,  Calosoma 
calidmn,  with  its  destruction,  and  says  that 
some  kinds  of  spiders  are  known  to  prey 
upon  it. 

From  the  report  of  the  U.  S.  Entomolo- 
gical Commission  for  1877,  we  learn  that 
the  grasshopper  is  preyed  upon  at  one  or 
the  other  stage  by  Agonoderus,  Harpalus, 
Amara  and  other  Carabids ;  by  soldier 
beetles,  soldier  bugs  and  spiders;  and  that 
certain  Ichneu7nonid(z  parasitize  the  egg.  It 
seems  probable,  therefore,  that  the  benefi- 
cial insects  eaten  by  bluebirds  include  the 
special  enemies  of  the  cutworms  and  grass- 
hoppers it  destroys;  but  he  who  knows  best 
the  small  number  of  reliable  observations 
upon  which  our  general  statements  of  the 
food  of  predaceous  insects  rest,  will  have 
the  most  hesitation  in  trusting  them  with- 
out reserve.  The  probabilities  seem  to  be 
against  the  Bluebird,  but  the  certainties  are, 
as  yet,  in  its  favor. 

Finally,  I  would  call  attention  to  the  fact 
that  we  do  not  yet  know  that  the  normal 
rate  of  increase  among  these  carnivorous 
and  parasitic  insects  is  not  sufficient  to 
keep  their  numbers  full  to  the  limit  of  their 


food  supply,  and  to  furnish  also  a  surplus 
for  destruction  by  birds.  Just  as  a  tree 
puts  forth  more  leaves  than  it  needs,  and 
sets  more  fruit  than  it  can  possibly  mature, 
as  an  offset  to  the  constant,  normal  depre- 
dations of  insects,  so  there  is  much  reason 
to  suppose  that  our  insect  friends  have  be- 
come adjusted  to  this  steady  drain  on  their 
numbers.  There  are  many  considerations 
involved  here  which  I  cannot  at  present 
enter  into.  It  will  suffice  to  say  that  all 
the  evidence  we  have  of  the  increase  and 
decrease  of  carnivorous  insects  attendant 
upon  the  increase  and  decrease  of  the  in- 
sects upon  which  they  feed,  tends  to  show 
that  the  real  limit  to  their  multiplication  is 
not  destruction  by  birds,  but  a  deficient 
food-supply;  and  that  in  relieving  them 
from  their  feathered  enemies  we  should 
only  be  giving  a  portion  of  them  the  poor 
privilege  of  starving  to  death  instead  of 
being  eaten  up. 

Considering,  therefore,  the  certainty  of 
the  evil  consequences  of  the  destruction 
of  the  Bluebird,  and  the  uncertainty  of  the 
possible  good,  I  believe  that,  notwithstand- 
ing the  apparent  balance  against  the  spe- 
cies, even  the  most  radical  economist,  the 
most  indifferent  to  the  beauty  and  pleasure 
of  the  natural  world,  would  have  no  pre- 
sent justification  for  throttling  the  song  of 
the  Bluebird  in  his  garden  with  the  hope 
of  increasing  thereby  his  annual  store  of 
hay  and  cabbage. 

SUMMARY. 

A  recapitulation  of  the  above  data  can 
best  be  given  in  the  form  of  the  appended 
table.  The  digits  indicate  the  number  of 
birds  in  which  each  element  of  the  food 
was  found, — the  decimals  show  the  ratio 
of  that  element  to  the  entire  food  of  all 
the  birds  for  the  month.  The  general 
average  and  total  for  each  element  appear 
at  the  right  of  the  table,  and  the  general 
averages  of  benefit  and  injury  for  the  86 
birds  will  be  found  at  the  lower  right-hand 
corner.  They  differ  by  a  unit  from  the 
figures  given  in  the  text,  because  the  fruits 
are  included  in  the  table,  but  ignored  in 
the  discussions. 
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Summary  of  the  Food  of  the  Bluebird. 


No.  of  Specimens  Examined. 


KINDS  OF  FOOD. 


Number  of  Specimens  and  Ratios  in  which  each  Element  of  Food 


I. — Insecta 

1.  Hymenoptera  

Formicidae  

Ichneiimonidae,. . . . 

2.  Lepidopiera 

Arctiinx 

Noctuidae 

Phalsenidae    

3.  Diptcra 

4.  Coleoptera 

Carabidae 

Dytiscidse 

StaphylinidcE    .... 

Histeridse 

Byrrhidse 

Scarabaeidae 

Aphodius  

Geotrupes 

Phyllophaga 

Euryomia 

Elateridae 

Tenebrionidae 

Telephorus   

Curculionidae 

Cerambycida;  

Tetraopes 

5.  Hetniptera 

Coriscus 

Alydus 

Cydnidae 

G.  Orthoptera 

Locustidae 

Gryllids 

AcrididK 

II. — Akachnida 

III. — lULID.'E    

IV. — Vegetable  Food. 


9 

9 

10 

5 

.76 

71 

89 

.16 

3 

6 

.02 

.21 

.04 

3 

(i 

6 

.02 

.20 

.04 

r. 

5 

r- 

1 

.39 

.13 

27 

.02 

3 

1 

.19 

.06 
■  1 

.10 

8 

10 

4 

.18 

28 

.26 

.13 

5 

3 

4 

2 

.12 

.06 

1 

.01 

.09 

.10 

5 

3 

1 

1 

.12 
4 

.14 

.03 

.03 
1 

.04 

1 
.03 

.03 

•08 

1 

•01 

.12 

2 

3 

.01 

•  01 

1 

.01 

•  01 

.01 

1 

.02 

.02 

2 

3 

2 

1 

.02 

05 

.05 
.04 

.11 

2 

3 

1 

1 

.02 

.05 

.01 

.01 

6 

2 

5 

.13 

.03 

'  1 

.07 

.02 

.01 

5 

2 

5 

.03 

.19 

6 

5 

2 

1 

.21 

18 

.05 

1 

2 

.01 

.02 

3 

5 

6 

12 

.02 

.11 

.04 

.84 

Beneficial  Elements 
Injurious  " 

Neutral  " 


.46 

.28 

.21 

..35 

.38* 

.14 

.11 

.28  1 

.41 

.60 

.23 

.55 

.26 

.67 

.02 

.39  \ 

.13 

.12 

.56 

.10 

.34 

.19 

.87 

,33] 

Includes  8  per 
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NEW  PLUME  MOTHS  (Pterophoridffi). 

BY   MARY   E.  MURTFELDT,  KIRKWOOD,  MO. 

The  pretty  and  characteristic  group  of 
Plume  Moths  have,  as  yet,  received  but  lit- 
tle attention  at  the  hands  of  American  ento- 
mologists. The  late  Dr.  Fitch  described  a 
few  species,  while  Prof.  Riley,  Dr.  Packard 
and  Mr.  Chambers  have  each  published 
descriptions  of  one  or  two,  and  this  is  the 
extent,  as  far  as  the  writer  is  informed,  of 
the  work  done  in  this  country.  European 
entomologists  have,  meanwhile,  through 
their  collectors  in  various  localities,  se- 
cured and  named  a  large  proportion  of  our 
species,  many  of  which  have  been  described 
by  Prof.  Zeller  of  Stettirc,  Prussia,  and  by 
Lord  Walsingham  of  England. 

Some  two  years  since,  Mr.  Charles  Fish, 
of  Old  Town,  Me.,  selected  this  'interest- 
ing family  of  insects  for  a  specialty,  and 
has  collected  and  studied  with  so  much 
assiduity  as  to  make  himself  already  our 
best  authority  on  the  subject.  He  has  ex- 
pressed his  intention  of  shortly  publishing 
a  revision  of  our  indigenous  species,  and 
endeavoring  to  clear  up,  as  far  as  possible, 
the  confusion  of  synonymy  at  present  ex- 
isting. Such  a  work  is  much  needed,  and 
will,  together  with  Mr.  Chambers'  publica- 
tions on  the  Tineina,  and  Prof.  Fernald's 
J  forthcoming  List  of  American  Tortricidce, 
give  our  Microlepidoptera  a  definite  place 
in  entomological  literature. 

The  distribution  of  the  Pterophoridce  in 
this  country  is  quite  variable.  But  few 
species  are  found  in  the  Atlantic  States 
and  the  Mississippi  Valley,  while  California 
and  the  Pacific  slope  generally,  as  I  am  in- 
formed by  Mr.  Fish,  is  comparatively  rich 
in  species.  In  the  course  of  seven  or  eight 
years'  careful  collecting,  I  have  only  ob- 
tained from  this  locality  (vicinity  of  St. 
Louis,  Mo.)  nine  species,  viz. :  Fterophorus 
carduidactylus  Riley  ;  Oxyptylus  {^Fteropho- 
rus) periscelidactylus  Fitch  ;  O.  tenuidacty- 
lus  Fitch  ;  {O.  nigrociliatus  Zeller)  ;  Pla- 
typtilia  Bischoffii  Zeller  ;  CEdematophorus 
inquiuatus  Zeller  ;  Leioptilus  paleaceus 
Zeller  ;  and  an  undetermined  Aliicita,  of 
which  I  have  taken  but  a  single  specimen. 


which  is,  according  to  Mr.  Fish,  the  only 
representative  of  the  genus  as  yet  reported 
in  North  America.  In  addition  to  these, 
I  have  bred  the  two  following  species,  the 
first  of  which  is  common,  the  second  quite 
rare. 

My  acknowledgments  are  here  due  to 
Mr.  Fish,  for  generic  determinations,  and 
much  other  highly  appreciated  aid  in  this 
field  of  study. 

THE  SILKY-WINGED     PLUME,  LcioptHuS  Seri- 

cidactylus^  n.  sp. 
This    species  closely  resembles    Zeller's 
Z.  paleaceus,    but    differs    from    it   in    its 
darker  general  color  and  distinctly  striped 
abdomen  : 

Larva:  Length,  0.55  inch  ;  diameter,  o.  10  inch; 
form  sub-cylindrical.  Color,  when  young,  ding)'- 
white,  with  a  tinge  of  green,  becoming  at  maturity 
pale  glaucous,  often  varying,  especially  in  the 
late  Fall  brood,  to  dull  salmon.  Dorsal  hairs 
proceeding  from  prominent  tubercles,  and  of  two 
sizes  in  each  tuft,  each  of  the  shorter  ones  tipped 
with  a  minute  pellucid  bead  of  viscid  fluid,  to 
which  pollen  and  bits  of  leaves  often  adhere. 
Lateral  ridge  well  defined.  Prolegs  long  and 
narrow.  When  mature,  the  larva  weaves  a  dense 
mat  of  silk,  upon  which  it  extends  itself,  remain- 
ing quiescent  for  two  or  three  days,  the  dorsal 
surface  acquiring,  meanwhile,  a  translucent  lila- 
ceous  hue,  with  three  greenish-white  longitudinal 
stripes,  of  which  the  medio-dorsal  is  most  distinct 
and  continuous. 

Pupa,  with  ventral  surface  closely  appressed 
to  the  mat  of  silk,  to  which  the  anal  hooks  are 
firmly  attached.  An  upright  or  inverted  hori- 
zontal position  seems  to  be  preferred,  although 
there  is  no  thoracic  band  or  other  support  for  the 
anterior  part  of  the  body. 

Average  length  0.45  ;  diameter  same  as  larva, 
tapering  rather  abruptly  from  seventh  abdominal 
segment  backward.  Wing  sheaths  narrow,  free 
at  the  blunt-tips.  Dorsum  with  prominent  sub- 
dorsal ridges.  Color  and  markings  quite  va- 
riable. In  the  spring  brood  commonly  dull 
green,  with  indistinct  yellow  lateral  stripes.  In 
the  Fall  brood  the  dorsum  is  pale  yellow,  or 
flesh  color,  with  two  fine  indistinct  medio-dorsal 
lines  of  lilac  color  ;  sub-dorsal  ridge  pale,  in- 
clining to  lilac  on  outer  side.  In  sub-dorsal 
space  are  two  nearly  continuous,  quite  heavy, 
black  or  fuscous  lines,  separated  by  a  broad, 
pale  stripe,  from  two  narrow,  interrupted,  dark 
lines,  one  beneath,  the  other,  above  stigmata. 
On  the  thorax  the  dark  stripes  are  represented 
by  two  slightly  diverging  dashes  on  each  side. 
Situated  in  the  sub-dorsal  ridge,  at  the  posterior 
edge  of  each  segment,  are  a  pair  of  small,  gemi- 
nate piliferous  warts,  each  bearing  a  sparse  tuft 
of  light  sprangling  hairs.  The  last  larval  skin, 
rolled  into  a  little  hairy  ball,  is  often  supported 
over  the  back  of  the  chrysalis,  raised  above  it  on 
the  hairs  of  the  sub-dorsal  ridges.  The  pupa  is 
quite  active  and  irritable,  striking  about  in  all 
directions  when  meddled  with. 

Imago  :  Length  of  body  averaging  0.45  ;  diam- 
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eter  of  abdomen,  when  fresh,  about  0.09  ;  that  of 
tlie  male  narrowly  fusiform — of  the  female  cyl- 
indrical. Alar  expanse,  0.80.  The  primaries 
cleft  one-third  of  the  distance  from  outer  margin 
to  base.  Secondaries  trifid,  first  cleft  extending 
two-thirds  from  outer  edge  to  base  ;  second  cleft 
from  margin  to  base.  Color  of  primaries  ashy- 
buff,  somewhat  variable  in  shade,  with  a  brown- 
ish hue  toward  the  tips.  At  the  angle  of  the  fis- 
sure is  a  small,  but  distinct  round,  black,  or  fus- 
cous spot. 

Secondaries  yellowish  drab  color,  with  a  pecu- 
liar silken  lustre  and  texture.  Ciliaj  concolor- 
ous  with  general  surface.  Under  surfaces  of 
both  primaries  and  secondaries  lustrous  ashy- 
brown. 

Thorax  cream-white  in  some  specimens,  with 
three  faint  longitudinal  stripes  of  pale  brown. 

Face,  back  of  head  and  neck  pale  brown,  apex 
cream-white.  Palpi  short  and  sub-c)dindrical, 
with  an  obscure  notch  near  the  tip — buff,  with 
outer  border  fuscous,  especiall}'  at  tips.  Anten- 
nas with  very  short  pubescence,  of  a  buff  color, 
faintly  annulated  with  pale  brown.  Eyes  vary- 
ing from  olive-green  to  dull  black.  Fore  and 
middle  legs  cream-white,  with  fuscous  shadings 
on  under  side.  Tibise  of  fore  legs  thickened  at 
lower  end.  Hind  legs  cream-white,  tibise  cylin- 
drical, first  pair  of  spurs  slightly  unequal.  Ab- 
domen distinctly  striped  with  fine,  dull-brown, 
longitudinal  lines  on  cream-white  ground. 

This  species  breeds  on  the  Iron  weed 
( Vernonia  novelwracensis).  It  is  double- 
brooded  ;  the  spring  brood  feeding  on  the 
tender  terminal  leaves,  while  the  autumn 
brood  feeds  almost  exclusively  on  the  flow- 
ers. The  larva  spins  no  web  until  ready 
to  change  ;  nor  does  it  roll  the  leaves,  or 
bore  into  the  flowers  ;  but  may  be  found 
extended  openly  on  the  surface  of  the 
leaves  or  flowers.  The  eggs  are  deposited 
singly.  They  are  spherical,  of  a  greenish 
white  color,  and  about  0.02  in  diameter, 
with  a  smooth,  glossy  surface. 

THE    MINOR    AMBROSIA     PLUME CEdemato- 

phorus  a77ibrosiae,  n.  sp. 

Larva:  Length,  0.35  ;  diameter,  0.09.  Form 
depressed.  Color  pale  greenish  gray,  with  very 
characteristic  dark  markings  and  lateral  tufts  of 
long,  white,  silken  hairs.  Head  small,  light 
brown,  corneous,  retractile.  Segment  i  with  a 
dilated,  partially  free,  shield-like  collar  covering 
top  and  projecting  over  the  head.  The  orna"^ 
mentation  of  this  collar  consists  of  five  central 
minute  brown  dots,  with  four  still  smaller  black 
ones  on  each  side,  from  each  of  which  proceeds 
a  short,  curved  bristle.  The  projecting  edges 
are  fringed  with  soft,  light  hairs.  Segments  2 
and  3,  gradually  broadening  backward,  orna- 
mented on  dorsum  with  two  oblong,  pale-brown 
spots  on  either  side  of  a  triangle  of  very  minute 
black  dots,  and  having  a  larger  black  dot  on 
each  outer  side.  Two  short  bristles  arise  from 
each  of  the  more  conspicuous  spots.  Abdominal 
segments,  each  with  four,  somewhat  elevated, 
brown  spots,  from  which  proceed  single,  short', 
backward-curving  bristles.     Between  the   poste- 


rior pair  of  brown  spots  are  two  smaller  black 
ones,  each  of  which  forms  the  base  of  a  very 
short  clubbed  piliferous  process,  which  turns 
backward,  resting  flat  upon  the  surface. 

The  stigmata  are  annulated  with  black,  and 
obliquely  above  and  forward  of  each  are  two 
small  brown  dots.  The  lateral  tufts  are  below 
the  stigmata,  and  each  is  composed  of  from  seven 
to  nine  long  hairs,  which,  under  the  lens,  are  re- 
motely pectinate.  A  little  above  and  back  of 
each  of  these  tufts  is  a  semicircle  of  fine,  scale- 
like bristles.     The  prolegs  are  very  short. 

Pupa:  Length,  0.25.  Swollen  and  blunt  an- 
teriorly. Color  pale  fulvous,  with  a  roseate  hue 
on  dorsum.  Dorsal  surface  beset  with  tufts  of 
dingy  hairs,  with  a  lateral  fringe  of  single 
straight  hairs,  which  serve  to  secure  it  more 
firmly  to  the  mat  of  silk  upon  which  it  rests. 
Dorsum  marked,  near  the  head,  with  two  large 
dull-brown  spots,  and  an  indistinct  longitudinal 
stripe  of  same  color  on  the  abdomen.  On  either 
side  of  the  thorax  is  a  small,  velvety  dark  brown 
dot. 

Imago  :  Length,  0.33;  alar  expanse,  0.55.  Ground 
color  of  primaries  'pale  ochreous-cinereous,  with 
an  irregular  intermixture  of  fuscous  scales.  On 
the  costa  of  the  outer  third  are  two  distinct  dark- 
brown  longitudinal  marks,  with  a  less  strictly 
defined  one  at  the  angle  of  the  fissure.  Apex 
darkly  shaded,  the  dark  brown  color  predomi- 
nating in  the  ciliae  of  the  lower  edge  of  the  supe- 
rior division.  Secondaries  lustrous  cinereous, 
with  faint  purplish  reflections.  Upper  fissure 
extending  two-thirds  from  apex  to  base  ;  lower 
fissure  from  outer  edge  to  base.  Face,  neck  and 
palpi  tawny,  the  latter  small,  cylindrical.  An- 
tennae cinereous,  obscurely  ciliated  with  brown. 
Eyes  dull  olive-brown.  Thorax  dingy  cream- 
white.  Anterior  and  middle  legs  cinereous,  with 
fuscous  shadings;  tibiae  slightly  enlarged  at  lower 
ends,  spurs  prominent.  Posterior  legs  cream 
color,  with  brown  spots  at  the  juncture  of  the 
spurs  ;  tarsal  joints  also  annulated  with  brown. 
Spurs  nearly  equal,  darker  beneath.  Abdomen 
cylindrical,  or  slightly  fusiform  ;  joints  fringed  at 
posterior  edges  with  elavate  scales. 

This  pretty  little  species  is  rather  rare 
in  the  vicinity  of  St.  Louis  ;  but  more 
abundant  further  South. 

It  feeds  on  the  Rag-weed  {^Ambrosia  ar- 
temisicefolid),  and  I  have  only  found  it  late 
in  the  season. 

I  have  distinguished  it  as  the  ''''Minor 
Ambrosia  Plume,"  because  Zeller's  mqui- 
natus — a  somewhat  larger,  though  very 
similar  species — feeds  on  the  same  plant. 


THE  COLEOPTEROUS  PARASITES  OF  THE  COM- 
MON HICKORY  (Carya  tomentosa). 

BY  JOHN    L.  LECONTE,  M.  D.* 

During  the  past  two  years  some  hickory 
trees  on  the  country-seat  of  a  friend,  situ- 
ated near  Philadelphia,  became  diseased  to 
such  an    extent  that  they  were  cut  down 

*  Read  before  the  Entomological  Club  of  the  A.  A,  A.  S. 
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and  converted  into  fire-wood.  Finding 
them  both  in  trunk  and  twig  much  perfor- 
ated by  the  burrows  of  insects,  he  kindly 
sent  me  some  small  bundles  of  twigs  and 
branches  of  f  inch  diameter  and  less,  which 
I  placed  in  boxes,  and  occasionally  moist- 
ened. 

Most  of  the  Coleoptera  mentioned  in  the 
subjoined  list  .were  hatched  from  these 
twigs,  but  I  have  added  to  those  developed 
in  my  library  the  names  of  some  others 
previously  known  to  me  as  infesting  the 
same  tree  ;  these  are  marked  with  an  as- 
terisk. 

The  size  of  this  list,  numbering  24 
species,  several  of  which  are  rarely  found 
by  collectors,  and  two  of  which  are  still 
undescribed,  indicates  the  large  addition 
to  our  knowledge  of  forest  pests  which 
may  be  made  by  very  simple  means. 

My  object  in  publishing  it  is  to  excite 
some  interest  among  students  to  pursue  this 
easy  method  of  adding  to  their  collections, 
and,  at  the  same  time,  of  furnishing  inform- 
ation which  will  soon  be  of  use.  I  am  also 
not  without  hope  that  the  Commission  em- 
ployed by  the  Government  to  devise  means 
for  protecting  the  forestry  of  the  country 
may  be  induced  to  furnish  to  scientific 
men  not  thus  employed,  specimens  which 
may  lead  to  the  identification  of  the  tree 
parasites.  Such  identification  of  species 
is,  of  course,  a  pre-requisite  for  the  devis- 
ing of  rational  means  for  repressing  the 
injuries  done  by  these  insects. 

I  addressed  the  Club  briefly  on  this  sub- 
ject last  year,  and  I  am  glad  that  what  I 
then  said  has  been  supplemented  by  some 
practical  instructions  from  Mr.  C.  G. 
Siewers,*  Newport,  Ky.,  indicating  con- 
venient methods  of  making  these  observa- 
tions. 

Though  I  have  not  yet  received  any  lists 
of  species  thus  obtained  from  our  forest 
trees,  and  but  few  specimens  for  determina- 
tion, I  cannot  believe  that  in  a  country  so 
eminently  given  to  'practical'  pursuits,  the 
importance  of  this  subject  will  continue  to 
remain  unrecognized.  I  hope  that  by  the 
time    the    Commission    on    Forestry,   ap- 

*  Canadian  Entomologist,  1880,  138. 


pended  to  the  Department  of  Agriculture, 
is  ready  to  make  a  final  report,  some  com- 
petent person,  albeit  not  receiving  gov- 
ernment recognition  in  an  official  capacity, 
may  be  prepared  voluntarily  to  furnish  a 
list  of  forest  insect-pests. 

Without  such  an  appendix,  any  report 
made  by  that  Commission  will  be  conspi- 
cuously imperfect;  the  list  should  contain 
the  names  of  at  least  the  most  easily  col- 
lected and  most  destructive  parasites  of 
each  one  of  our  valuable  forest  trees,  with 
the  time  of  appearance,  and  the  length  of 
period  of  evolution. 

List  of  Species. 

Lyctus  striatus.* 

Anthaxia  viridifrons,  April  loth. 

Agrilus  egenus,  April  21st. 

,  probably  n.  sp.,  April  8th, 

Phyllobsenus  dislocatus. 

Chariessa  pilosa,  April  i6tli. 

Sinoxylon  basillare. 

Heterachthes  quadrimaculatus. 

Phyton  pallidum,  May  20th. 

Molorchus  bimaculatus. 

Cyllene  picta.* 

Neoclytus  erythrocephalus. 

Tillomorpha  geniinata. 

Acanthoderes  quadrigibbus. 

Liopus  cinereus,  April  24th. 

Ecyrus  dasycerus,  April  21st. 

Saperda  discoidea. 

Oncideres  cingulatus. 

Dysphaga  tenuipes*  (fide  Haldcnian). 

Tribolium,  n.  sp.,  March. 

Lsemosaccus  plagiatus,  April  and  August. 

Xyleborus  celsus. 

Thysanoes  fimbricornis,  April  and  May. 

Chramesus  hicorise,  April  and  May. 

FOOD  HABITS  OP  THE   LONGICORN   BEETLES 
OR  WOOD  BORERS. 

BY   THE    EDITOR. 

Among  the  vast  number  of  insects 
injurious  to  our  forests,  shade  and  fruit 
trees,  none  hold  a  more  prominent  posi- 
tion than  the  Longhorns  or  Longicorns 
{(JerambycidcE).  The  larvae  or  grubs  of 
these  beetles  bore  into  the  wood  of  various 
trees,  shrubs  and  ligneous  plants,  some 
species  confining  themselves  to  one  species 
of  tree,  while  others  take  a  wider  range  and 
attack  several,  or  work  indiscriminately 
in  all  the  species  of  a  genus. 
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The  habits  of  all  our  species  will  not  be 
discovered  for  many  years  to  come,  but  as 
a  working  basis  to  guide  future  observers, 
we  have  thought  it  would  be  well  to  re- 
capitulate in  the  columns  of  the  American 
Entomologist  what  is  already  known  re- 
garding the  habits  of  this  family  in  North 
America.  We  will  do  this  as  briefly  as 
possible,  arranging  the  species  in  the  order 
of  their  more  recent  classification,  merely 
prefacing  by  the  following  explanations  : 

Where  the  habit  is  well  known  and  has 
been  repeatedly  recorded  and  testified  to 
we  simply  give  the  first  authority  where 
the  facts  are  mentioned,  quoting  subse- 
quent authorities  only  when  a  difference 
in  habit  is  noted. 

Unpublished  observations  are  indicated 
by  the  name  of  the  observer  only. 

The  abbreviations  are  few  and  as 
follows  : 

Am.  Ent. — American  Entomologist. 

Am.  Nat. — American  Naturalist. 

Harris — A  treatise  on  someof  the  insects  injur- 
ious to  vegetation,  by  Thaddeus  William  Harris, 
M.  D.,  edited  by  C.  L.  Flint. 

Prac.  Ent. — Practical  Entomologist. 

Can.  Ent. — Canadian  Entomologist. 

We  shall  be  pleased  to  publish  any  fur- 
ther experience  from  the  readers  of  the 
Entomologist  that  will  serve  to  complete 
the  summary  here  given,  and  we  tender 
our  thanks  to  Drs.  Le  Conte  and  Horn, 
Mr.  Schwarz,  Mr.  Fuller,  and  others,  for 
notes  and  references  that  have  helped  to 
complete  the  list. 


Ergates  spiculatus  (Lee),  bores  in  Piitus pondeivsa 
in  Colorado,  (A.  S.  Fuller). 

Mallodon  dasystoinus  (Say),  boring  in  Live  Oak, 
Hackberry,  Pecan,  attacking  trees  in  healthy 
condition  and  often  greatly  injuring  them, 
but  preferring  trees  which  have  already  suf- 
fered from  one  or  another  cause.  The  per- 
fect insect  issuing  from  April  till  August, 
in  Florida  and  Texas  (E.  A.  Schwarz). 

Mallodon  mclanopi/s  (Linn.),  breeds  in  the  Box 
Elder  {Acer  ncgui/di)) — E.G.  Mumford,  Bell 
Co.,  Texas  ;  (auctore  A.  S.  Fuller);  boring 
in  the  roots  of  oak  shrubs  at  Cedar  Keys, 
Fla.,  the  beetle  appearing  in  June  ;  boring 
in  Cellis  Texana  near  Columbus,  Texas 
(E.  A.  Schwarz). 

Mallodon  serrulatus  (Lee),  boring  in  Celtistexatia, 
Columbus,  Texas,  the  perfect  insect  ap- 
pearing in  July  (E.  A.  Schwarz). 


Orthosoma  brunneutn  (Forst.),  "inhabits  pine 
trees"  (Harris  p.  96).  "  The  larvre  which  I 
suppose  to  be  this  species  is  common  under 
the  bark  of  pine  logs"  (Fitch,  4th  Rep.,  p.  28). 

Priomis  laticoUis  (Drury).  The  larvse  live  in  the 
trunks  and  roots  of  the  Balm  of  Gilead,  Lom- 
bardy  Poplar,  and  probably  in  those  of  other 
kinds  of  poplar  also  (Harris,  p.  96) ;  in  roots 
of  grape  vine  and  apple  trees,  (C.  V.  Riley, 
2nd  Missouri  Report,  pp.  87-88);  in  decaying 
oak    stumps   (C.    V.    Riley,   I.e.,   p.   91). 

Friojius  itnhiicornis  (Linn.),  larva  infesting  grape 
roots  ;  feeding  upon  the  roots  of  herbaceous 
plants  (C.  V.  Riley,  2nd  Missouri  Rep.,  p. 
89-91);  in  roots  of  pear  trees  (C.  V.  Riley). 

Tragosoina  Harrisii  (Lee).  Fitch  infers  that  it 
breeds  in  the  Pine  (8th  Rep.,  p.  29)  ;  larva 
in  decaying  stumps  of  pine  trees  near  Mar- 
quette, Mich.,  the  perfect  insect  appearing 
at  the  beginning  of  August  (E.  A.  Schwarz). 

CERAMBYCID.IJ. 

AscDtum  nioestum  (Hald.),  "found  in  all  stages 
under  the  bark  of  oaks  early  in  May  ''  (Pack- 
ard, p.  496)  ;  boring  in  grape  vine  according 
to  Dr.  Shimer  (Packard,  ib.)  ;  bred  from 
Scotch  Pine  (C.  V.  Riley)  ;  pupa  found 
under  bark  of  pine  stumps  near  Tallahassee, 
Fla.,  in  March  (E.  A.  Schwarz). 

Criocephalns  nubilus  (Lee),  larva  boring  in  roots 
of  Yellow  Pine  which  had  been  laid  open  b}' 
a  newly  made  ditch,  Tampa,  Fla.  ;  the  per- 
fect insect  appearing  in  April  (E.  A. 
Schwarz). 

Smodicum  cuctijiforme  (Sav),  larva  boring  under 
dry  bark  of  Live  Oak  (Fla.),  Beech  (Mich.), 
and  Hackberry  (Texas)  (E.  A.  Schwarz). 

Dularius  brevilineus  (Say),  boring  in  dry  elm 
wood.  "  It  lives  in  dry  as  well  as  dead  elm, 
but  usually  in  such  trees  as  are  partly  dead  " 
(Am.  Ent.,  I,  p.  228). 

Hylotrupcs  bajuliis  (Linn.),  inhabits  fir,  spruce  and 
hemlock  wood  and  lumber  (Harris,  p.  100)  ; 
"  on  dying  Arbor-vitse  in  May  in  Washing- 
ton, D.  C.  (C.  V.  Riley). 

Hylotrupes  lign e7(s  (Fdihr.),  boring  in  sap  wood  of 
Red  Cedar,  Manhattan,  Kan.  (C.  V.  Riley). 

Phymatodes  variabilis  (Linn.).  "The  larva  of  this 
insect  may  be  found  in  early  Spring, 
under  the  bark  of  White  Oak  logs  and 
stumps "  (Horn.  Proe  Ent.  Soe,  Phil.,  I, 
p.  30);  boring  in  the  hoops  of  powder  bar- 
rels (Am.  Nat.,  1879,  p.  262). 

Phymatodes  varius  (Fabr.),  is  found  with  Calli- 
diuiii  variabile  (Horn.  Proe  Ent.  Soe,  Phil., 
I.  P'  30);  "  is  probabl}' an  oak  borer,  speci- 
mens having  been  found  in  the  trunk  of  a 
Black  Oak  "  (Fitch  5th  Rep.,  p.  13);  "from 
•    oak  wood  in  all  probability"  (C.  V.  Riley). 

Phymatodes  amoenns  (Say),  boring  in  dead  wood 
of  Isabella  and  Clinton  grape  vines  (Shimer 
Proe  Am.  Ent.,  Soe  II,  p.  9). 

Callidium  antennatum  (Newm.),  larvtc  mostly 
j  just  under  bark  of  pines.     "  Just  before  they 

are  about  to  be  transformed,  they  bore  into 
i  the    solid    wood    to    the     depth     of    several 

inches  "  (Harris,  pp.  loo-ioi)  ;  bores  in  pine 
wood  and  in  Red  Cedar,  mining  under  the 
bark  (Packard,  Guide,  p.  496);  "the  larva 
living  in  the  trunks  of  pines,  excavating  a 
wavy  shallow  track  under  the  bark,  which  is 
packed   full    of  sawdust,  and    when   almost 
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fully  grown,  sinking  itself  obliquely  down- 
ward several  inches  into  the  wood,  to  repose 
during  its  pupa  state  "  (Fitch,  4th  Rep.,  p. 
27). 

Di-yobiiis  b-fasciatus  (Sa}'),  found  on  the  same 
situation  as  Saperda  lateralis  in  the  common 
Elm  (Fitch,  5th  Rep.,  p.  61);  on  Beech  (C. 
G.  Siewers). 

Chion  cinctus  (Drury),  inhabits  the  Hickory,  in  its 
larva  state  forming  long  galleries  in  the  trunk 
of  this  tree  in  the  direction  of  the  fibres  of  the 
wood  (Harris,  p.  97);  boring  in  the  trunks 
of  apple  tree  (Fitch,  3d  Rep.,  p.  8);  in 
Hickory  after  it  is  felled  (Walsh  Prac.  Ent. 
pp.  30-31). 

Ebiiria  i\-gcminata  (Say),  boring  in  honey-locust 
timber  (Walsh  Prac.   Ent.,  H,  p.  69). 

Elaphidion  atomarium  (Drury),  boring  in  dry 
twigs  of  Qiiercus  vireus  and  in  the  dr)'  leaf- 
stems  of  Cham(C7ops  palmetto  in  Florida  ; 
boring  in  healthy  Hackberry  trees  in  Texas 
(E.  A.  Schwarz). 

Elaphidion  mucronatuin  (Fabr.).  As  the  pre- 
ceding (Schwarz)  ;  in  large  limbs  of  wild 
grape  vines  (C.  V.  Rile}-). 

Elaphidion  inernte  (Newm.).  The  perfect  insect 
cut  from  dry  twigs  of  Qucrctis  vireus.  Enter- 
prise, Fla.,  June  (E.  A.  Schwarz). 

Elaphidion  villosum  (Fabr.),  the  well  known 
"oak  pruner."  Its  habits  were  first  made 
public  by  Prof.  Peck,  (Mass.  Agric.  Reposi- 
tor}' and  Journal,  vol.  v,  iSig)  and  are  often 
referred  to  by  entomological  writers.  In 
Ouercus,  Carya  and  Castanea,  also  in  Abies 
(Haldeman,  Trans.  Am.  Phil.  Soc,  x.  1487, 
p.  34).  It  does  not  only  attack  Black  and 
White  Oak,  but  has  also  been  observed 
boring  in  Plum  and  Apple  twigs,  and  in  dry 
grape  cane  (C.  V.  Riley). 

Elaphidion  parallehun  (Newm.),  boring  in  Plum 
twigs  (Am.  Ent.,  I,  p.  187) ;  boring  in  Oak, 
drj'  grape  cane  and  Apple  twigs  (C.  V. 
Riley). 

Elaphidion  irrorattiin  (Fab.),  boring  in  the  trunk 
of  the  Black  Mangrove,  Indian  River, 
Florida  (H.  G.  Hubbard). 

Tylonolus  bimacnlatiis  (Hald.),  "found  under 
bark  of  Tulip-poplar"  (Bland  Proc.  Ent. 
Soc,  Phil.,  I.  95);  in  Black  Ash  (A.  S. 
Fuller)  ;  in  Fraxinus  (Haldemannn,  Trans. 
Am.  Phil.  Soc,  x.  38). 

Callichroma  splendidum  (Lee),  breeds  in  the 
timber,  and  the  beetles  feed  upon  the  flowers 
of  "Gum  elastic  tree"*  (W.  H.  Williams, 
Galveston  Co.,  Texas,  teste  A.  S.  Fuller). 

Megaderus  bifasciatits  (Dup.).  Taken  from  Cedar 
timber  in  the  month  of  December  (John  A. 
Friebele,  Comal  Co.,  Texas,  teste  A.  S. 
Fuller). 

Tragidion  ftilvipejine  (Say),  bores  in  oak  (Am. 
Ent.,  p.  80). 

Stenosphenus  notatus  (Oliv.).  A  specimen  was 
cut  from  a  Hickory  tree  in  March  (C.  V. 
Riley). 

Cyllene pictus  (Drury),  is  the  well  known  hickory 
borer;  attacks  also  Pecan  and  Butternut 
(C.  V.  Riley). 

Cyllene  robinia  (Forst.),  equally  well  known  as 
the  Locust-tree  borer. 


This  name  is  applied  to  a  species  of  Nys. 


Cyllene  antennatus  Vih'we,  "lives  in  the  Mesquit 
wood,''  Arizona  (Dr.  G.  H.  Horn,  Trans. 
Am.  Ent.  Soc,  viii.,  p.  135). 

Glycobiiis  speciosus  (Say.),  the  Sugar-maple  borer 
(Harris,  pp.  101-102). 

Arhopaliis  fuhninans  (Fabr.),  "excavating  a 
burrow  in  the  soft  sap-wood  of  oak,"  (Fitch, 
5th  Rep.,  p.  13) ;  bores  the  Red  Oak,  comes 
out  in  June  (Dr.  F.  Hadge,  Buffalo,  N.  Y., 
teste  A.  S.  Fuller). 

XylotrecJius  colonus  (Fabr.),  "bred  from  oak" 
(C.  V.  Riley). 

Neoclytus  caprcca  (Say).  ' '  The  larva  of  this  species 
bores  in  the  Ash "  (C.  Thomas,  6th  Ills. 
Ent.  Rep.,  p.  151)  ;  breeds  in  the  White 
Ash,  preferring  fallen  trees,  coming  out  early 
in  spring  (Dr.  F.  Hadge,  Buffalo,  N.  Y., 
teste  A.  S.  Fuller) ;  boring  in  felled  Elm 
and  Hickory  trees  (C.  V.  Rilej^). 

Neoclytus  erythrocephalus  (Fabr.),  raised  from 
Hickory  wood  (Dr.  G.  H.  Horn,  Proc.  Ent. 
Soc,  Phil.,  I,  p.  29);  boring  in  dead  Elm 
(H.  G.  Hubbard,  Detroit,  Mich.,  teste  C.  V. 
Riley) ;  a  gravid  female  found  near  the  root 
of  a  rose  bush  in  Washington,  D.  C.  (C.  V. 
Riley). 

Cyrtophorus  verrucosus  (Oliv.),  obtained  numbers 
from  dead  quince  bushes,  working  near  the 
roots  (Dr.  F.  Hadge,  Buffalo,  N.  Y.,  teste 
A.  S.  Fuller). 

Zagyiniius  clerinus  (Lee),  bores  in  the  dry  leaf 
stems  of  Chaiiuerops palmetto,  in  Florida,  the 
beetles  appearing  in  April  and  May  (E.  A. 
Schwarz). 

Desmocerus palliatus  {Yoisi.).  "  The  larva  live  in 
the  lower  part  of  the  stems  of  the  Elder,  and 
•    devour  the  pith"  (Harris,  p.  115). 

Desmocerus  auripennis,  lives  on  the  Elder  of  the 
Pacific  (Dr.  G.  H.  Horn). 

Ulocluvtes  leoninus  (Lee).  "A  pupa  and  a  per- 
fect insect  found  under  pine  bark  at  Fort 
Crook,  Cal."  (Dr.  G.  H.  Horn,  Proc  Ent. 
Soc,  Phil..  VI,  p.  293). 

Khagium  lineatum  (Oliv.).  "  The  larva  live  be- 
tween the  bark  and  the  wood  of  the  Pitch 
Pine,  often  in  great  numbers  together,  and, 
when  they  are  about  to  become  pupaj,  each 
one  surrounds  itself  with  an  oval  ring  of 
woody  fibres,  within  which  it  undergoes  its 
transformations.  The  beetle  is  matured 
before  winter,  but  does  not  leave  the  tree 
until  spring"  (Harris  p.  116). 

Lcptura  zebra  {OVw.).  "The  larva  and  pupa  in- 
habit the  Black  Oak"  (Dr.  G.  H.  Horn, 
Proc.  Ent.  Soc,  Phil.,  I,  p.  30). 

(To  be  continued.) 


Repelling  Flies. — I  manage  to  keep 
flies  out  of  my  stable  by  removing  the 
droppings  several  times  a  day,  and  sprink- 
ling very  slightly  the  floor  of  the  stable 
with  kerosene.  I  have  a  tin  can  with  a 
cork  in  it,  through  which  is  pierced  a  small 
hole;  through  this  I  drop  the  kerosene. 
A  pint  will  last  over  a  week,  and  seems  to 
be  quite  objectionable  to  flies  of  all  kinds. 
— VVm.  Home,  V.  S.,  in  Country  Gentleman. 
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TEMPERATURE  AND  RAINFALL  AS  AFFECTING 

THE  CHINCH  BUG-PERIODICITY  IN 

ITS  INCREASE. 

BY    PROF.    CYRUS  THOMAS. 

While  engaged  in  preparing  my  work  of 
1879 — which  related  in  part  to  the  chinch 
bugs — for  publication  in  the  third  annual 
report  of  our  Commission,  I  concluded  to 
make  a  more  careful  study  of  the  meteoro- 
logical conditions  bearing  upon  their  de- 
velopment than  had  been  heretofore  made. 

This  attempt  has  brought  to  light  certain 
facts  which  I  think  will  be  of  interest  to 
the  readers  of  the  Entomologist.  For 
the  purpose  of  this  investigation  I  selected 
Illinois  and  the  immediately  adjoining 
portions  of  Iowa  and  Missouri,  first,  be- 
cause the  history  of  the  chinch  bug  has 
been  more  thoroughly  written  up  for  this 
section  than  any  other,  and  second,  because 
the  meteorological  records,  though  not 
complete,  are  fuller  for  this  section  than 
any  other  portion  of  the  chinch  bug  area. 
Confining  my  investigations  to  this  area, 
excluding  the  Cairo  record  as  not  belong- 
ing to  the  same  limited  climatic  type,  and 
rejecting  the  early  Sandwich  record  as 
doubtful,  I  have  combined  the  rainfall  rec- 
ords of  the  other  stations,  and  taken  the 
average  for  each  year. 

Commencing  with  the  Athens  record  in 
1840,  I  have  calculated  the  annual  average 
up  to  1877,  the  latest  records  I  have  at 
hand.  Having  ascertained  the  general 
average,  which  I  find  to  be  38.30  inches 
per  year,  I  next  found  the  variation  of 
each  year  from  this  average. 

These  variations  I  have  represented  by 
curves,  as  here  shown.  The  temperature 
will  also  be  considered,  and  is  shown  on 
the  diagram. 

The  points  of  this  graphic  representa- 
tion, to  which  I  desire  to  call  attention  at 
present,  are  as  follows: 

First. — The  fact  that  the  series  appears 
to  be  divided  into  cycles  of  seven  years 
each.  For  example:  if  we  commence  with 
1876,  which  is  considerably  above  the 
average,  and  count  back  by  sevens,  we 
shall  find  that  each  seventh  year  was  above 
the  average,  to  wit:   1869,  1862,  1855,  1848, 


1 841.  If  we  commence  with  one  below 
the  average  we  find  the  same  rule  holding 
true  in  rhost  cases;  thus,  commencing  with 
1874,  and  counting  back,  we  find  1867, 
i860  and  1853  below  the  average,  1846 
forming  an  exception.     Commencing  with 

1842,  which  was  below  the  average,  we 
find  1849  on  the  average  line,  and  1856, 
1863  and  1870  all  below  it. 

Secondly. — A  careful  examination  reveals 
the  fact  that  this  septenary  period  is 
divided  into  two  sub-periods  of  four  and 
three  years. 

This  will  be  apparent  if  we  commence 
with  1848  and  count  forward;  the  ternary 
period  coming  first,  and  the  quarternary 
second;  thus,  1851,  then  1855,  1858,  then 
1862,  1865,  then  1869,  1872,  then  1876. 

Thirdly. — The  relation  of  the  rainfall  to 
the  appearance  of  the  chinch  bugs.  As  I 
have  argued  in  Bulletin  No.  5,  U.  S.  Ento- 
mological Commission,  and  elsewhere,  and 
as  I  believe  is  now  generally  admitted,  two 
successive  dry  years  are  necessary  to  the 
development  of  these  insects  in  large  and 
injurious  numbers.  According  to  this 
theory,  as  applied  to  our  graphic  delinea- 
tion, the  only  years  of  the  series  repre- 
sented which  could  have  been  serious 
chinch-bug  years  are  the  following  :  1854, 
1857,  i860  or  1861,  1864,  1871  and  1874 
or  1875. 

The  chronological  history  of  the  species 
shows  that,  although  appearing  in  inter- 
mediate years  in  limited  localities,  the 
great  chinch-bug  years  in  the  region  desig- 
nated were  1850,  1854,  1871  and  1874,  the 
northern  region  suffering  considerably  from 
its  depredations  in  1861  and  1864.  In  this 
series  1850  forms  an  apparent  exception 
to  the  rule;  but  if  we  take  the  average  rain- 
fall for  the  first  twelve  years — 1840-- 
185 1 — we  find  it  to  be  40.97  inches,  instead 
of  38.30  inches.  The  rainfall  of  1849  was 
38.49  inches,  and  1850  but  40.69  inches, 
showing  that  the  year  1850  really  formed 
no  exception  to  the  rule.  In  1862  these 
insects  appeared  in  considerable  numbers 
in  some  sections,  but  were  destroyed  by 
the  wet  weather  ;  a  considerable  number 
appeared  also  in  1865  in  northwestern  Illi- 
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nois, — the  year  in  which  Dr.  Shimer  ob- 
served them  dying  of  some  disease.  Each 
of  these  three  years  follows  a  preceding  dry 
period  of  two  or  three  years. 

Fourthly. — According  to  this  representa- 
tion, 1878  should  be  below  the  average  ; 
1879  above  it;  1880  and  i88i  dry;  and 
the  chinch  bugs  probably  appear  in  1881. 

I  have  not  yet  received  the  records  of 
1878-9,  but  expect  to  examine  them  before 
the  report  is  published.  That  those  who 
have  the  records  and  desire  to  make  the 
comparison  may  do  so,  I  here  state  that 
for  the  average  from  1873  to  1877  I  use 
the  Signal  Service  records  for  Chicago, 
Dubuque,  Davenport  and  St.  Louis,  count- 
ing the  year  from  January  to  December. 

As  I  do  not  wish  to  take  up  too  much 
of  your  space,  the  last  point  I  call  attention 
to  is  the  fact  that  this  exhibit  shows  a  de- 
crease in  the  amount  of  rainfall. 

If  we  divide  the  series  into  sections,  and 
take  the  mean  or  average  of  these  divis- 
ions, the  fact  of  a  decrease  becomes  ap- 
parent. 

Dividing  into  two  sections  the  average 
is  as  follows  : 

1840  to  1858         39.58   inches. 

1859101877        36.86 

Dividing  into  three  sections  : 


1840  to  1851 
1852  to  1864 
1865  to  1877 


40.97 
36.79 
37.10 


inches. 


Dividing  into  sections  of  seven  years  : 


1842  to  1848 
1849  to  1855 
1856  to  1862 
1863  to  1869 
1870  to  1876 


41.37  inches. 
39.12 
36.04 
37.26 

35-82 


Dr.  Draper's  examination  of  the  rain- 
fall in  New  York  City,  or  any  point  on  the 
sea-coast  or  larger  lakes,  cannot  form  a 
fair  test  in  reference  to  the  increase  or  de- 
crease of  rain  precipitation.  The  only  rec- 
ords by  which  this  question  can  be  prop- 
erly tested  are  those  of  the  interior  of  the 
country. 

In  the  accompanying  diagram  the  rain- 
fall is  given  in  absolute  amounts  and  in- 
dicated by  a  heavy  line  ;  the  temperature 
is  given  in  variations  from  the  mean  (50°. 


[Fig.  120.1 
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80)  only,  and  is  indicated  by  the  dotted 
line — the  small  scale  at  the  top  refers  to 
it.  In  the  full  scale  at  the  top  of  the  page 
the  rainfall  also  is  given  in  variations  from 
the  mean  only. 

The  high  temperature  of  1854,  '71  and 
'74,  together  with  the  diminished  rainfall, 
furnish  the  key  to  the  cause  of  the  great 
development  of  the  Chinch-bug  during 
these  years. 

ADDITIONAL  EXPERIMENTS  WITH 
PYRETHRUM. 

The  following  experiments  were  made 
at  our  instance  by  Mr.  H.  G.  Hubbard,  at 
Centreville,  Fla.,  to  show  the  effect  of 
California  Buhach  (Pyrethrum)  powder  on 
young  Aletia  larvae,  the  object  being  to 
ascertain  the  minimum  quantity  that  could 
be  used  with  effect. 

All  the  larvae  were  hatched  last  night 
from  eggs  laid  in  breeding  jar  during  the 
night  of  Aug.  7th  (except  larva  [//],  which 
was  only  a  few  hours  from  the  egg). 

(a).  Three  minute  fragments  of  Pyrcthriini  laid 
upon  back  (terminal  half  of  bod)')  with  the 
point  of  a  needle,  larva  affected  in  15  sec- 
onds; convulsed  in  i  minute  and  15  seconds. 
Died  in  p.  m. 

(l>).  One  minute  fragment  applied  on  back  (ante- 
rior segments);  fragment  dropped  off  in  3 
minutes  ;  probably  only  adhered  to  hairs  of 
body  iYt,  minutes  ;  larva  appeared  affected 
but  slightly  ;  after  three  hours  larva  appears 
to  have  recovered.  P.  M.,  went  to  eating 
and  fully  recovered,  This  is  a  very  vigorous 
larva,  probably  several  hours  older  than  the 
rest.  (Aug.  12.  ;  has  grown  larger,  and  eat- 
ing well. ) 

(f).  One  almost  microscopic  fragment  applied, 
with  needle  point,  to  side  near  spiracles  ; 
evidently  affected  in  15  seconds  ;  convulsed 
in  i^  minutes.  Fragment  adhered  one  min- 
ute.    Larva  died  in  p.  m. 

((/).  One  very  minute  fragment  (almost  micro- 
scopic fragment)  applied  on  side  of  body 
near  middle.  Larva  lost  sight  of  during  4 
minutes,  at  end  of  which  time  was  entirely 
convulsed.     Died  in  p.  M. 

{e).  Several  (3  or  4)  small  fragments  applied  on 
side  of  body  ;  affected  in  30  seconds  ;  con- 
vulsed after  2  minutes  15  seconds.  Died  in 
p.  M. 

(/).  One  minute  fragment  on  middle  of  back  ; 
affected  in  i  minute  15  seconds  ;  convulsed 
in  3  minutes  ;  fragment  dropped  off  in  3  min- 
utes. Four  o'clock,  p.  m.,  larva  recovering  ; 
later,  went  to  eating ;  entirely  restored. 
(Aug.  12,  alive  and  well.) 

{g).  One  microscopic  fragment  on  back  at  anal 
extremity  of  body  and  very  soon  lost  off 
(20  seconds?).     Seemed  affected  after  5  min- 


(/')• 


(/'). 


(/)■ 


(;«). 


(."■'). 


utes  ;  examined  after  2  hours,  seems  not 
injured.  In  p.  M.,  entirely  well  [see  (^'')], 
One  large  fragment  (size  of  "blowfly"  egg) 
applied  for  5  or  6  seconds  to  side  of  body, 
near  or  upon  spiracles  ;  affected  in  2  minutes; 
convulsed  in  4  minutes  ;  2  hours,  unable  to 
move  about  ;  4.30  p.  M.,  still  alive  but  dis- 
abled. Died  before  night. 
One  entirely  microscopic  fragment  applied  to 
back  of  neck  ;  affected  in  i}4  minutes  ;  con- 
vulsed in  3  minutes;  4.30  p.  m.,  appears 
recovering.  (Aug.  12th,  larva  died  this 
morning.) 

One  entirely  microscopic  fragment  applied 
underneath  anterior  segments  between  legs  ; 
adhered  only  a  few  seconds  ;  appears  affected 
after  15  minutes,  but  able  to  move  about. 
4.30  p.  M.,  recovering  and  eating;  later,  fully 
recovered.  (Aug.  12,  alive  and  well.) 
■:. — Larvrc  (/,)  (;«,)  and  (;/,)  were  treated  as 
follows :  A  small  quantity  of  Pyrethrum 
placed  on  a  piece  of  paper  was  lightly  sprayed 
with  an  atomizer,  and  allowed  to  remain  cov- 
ered with  drops  of  moisture  for  about  10 
minutes.  The  larvfe  were  then  touched  with 
a  needle  dipped  in  this  poisoned  dew. 
A  single,  very  slight,  and  probably  insuffic- 
ient application  beneath  anterior  segments  ; 
no  moisture  adhered  to  larva  ;  affected  after 
I  minute  15  seconds  ;  i  hour  later,  appears 
torpid  but  not  convulsed.  4  p.  M.,  recovered 
and  eating.     (Aug.  12,  alive  and  well.) 

Touched  with  poisoned  dew  about  anterior 
segments,  and  moisture  left  upon  the  back 
of  the  segments  ;  more  thoroughly  applied 
than  in  preceding  larva  ;  affected  in  45  sec- 
onds ;  convulsed  in  2  minutes.  4.30  p.  m., 
recovered.  (Aug.  12,  alive  and  well.) 
A  very  young  larva,  probably  hatched  late 
this  morning,  was  allowed  to  crawl  along 
needle  and  over  a  drop  of  poisoned  dew  ; 
instantly  affected  ;  convulsed  in  15  seconds. 
Died  in  p.  M. 

Second  experiment  with  larva  (o)  made  in 
P.  M.  One  fragment,  size  of  blowfly  egg, 
laid  on  back,  middle  of  body,  not  touching 
the  skin,  but  adhering  to  hairs,  dropped  off 
in  30  seconds  ;  evidently  affected  in  45  sec- 
onds ;  completel}'  convulsed  in  2  minutes. 
Died  in  a  few  hours. 


A  NEW  ENEMY  TO  THE  STRAWBERRY. 

Prof.  A.  J.  Cook,  of  Lansing,  Mich.,  pub- 
lishes in  the  Lansing  Republican,  of  June  24, 
1880,  an  interesting  article  read  before  the 
Ingham  County  Horticultural  Society,  giv- 
ing an  account  of  a  Strawberry  leaf-beetle 
{Faria  aterrwia  Oliv.),  with  descriptions  of 
the  insect  in  the  larva,  pupa  and  imago  states. 
This  is  a  small,  brownish  leaf-beetle,  which 
we  have  known  to  injure  strawberry  leaves 
for  the  past  six  years,  having  found  it  with 
this  habit  in  southern  Illinois  and  Missouri, 
and  having  received  it  in  the  Fall  of  1874 
(Oct.  5)   from  the   esteemed  horticultural 
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editor  of  the  Country  Ge?itleman,  Mr.  J.  J. 
Thomas,  of  Union  Springs,  N.  Y.,  with  the 
following  remarks:  "The  smaller  [speci- 
mens] are  sent  from  Barre,  Mass.,  and  are 
said  to  be  destructive  to  strawberry  plants, 
eating  the  leaves  and  doing  great  damage. 
They  are  said  to  be  shy,  and  hide  close  to 
the  plant."  The  larval  habits  and  transfor- 
mations of  the  species  remained  unknown, 
however,  until  Prof.  Cook  discovered  them. 
From  his  account  it  appears  that  they  do 
not  materially  differ  from  those  of  the 
Grapevine  Colaspis  [Colaspis  flavida  Say), 
of  which  we  gave  an  account  in  1870*  or 
from  that  of  the  Striped  Cucumber-beetle, 
which  we  treated  of  in  1867. f  The  insect 
lives  in  the  larva  state  underground,  feed- 
ing on  the  rootlets  of  the  plant  it  attacks  ; 
there  it  transforms  to  pupa  and  perfect 
beetle,  in  which  last  state  it  continues  its 


[Fig.  121.] 


Larva  of  Colaspis 


ravages  by  feeding 
on  the  leaves  of  the 
plant.  The  larva  of 
Xh-tColaspis^dL^  stated 
by  us  (I.e.),  feeds  al- 
so on  the  rootlets  of 
the  Strawberry,  and 
might,  therefore,  be 
often  mistaken  for 
'CixtParia.  The  for- 
mer larva  is  anoma- 
lous in  having  a  se- 
ries of  fleshy  ven- 
tral projections  (see 
Fig.  121),  and  as  the  insects  are  related  by 
subfamily  characters,  we  quote  Prof.  Cook's 
description  of  that  of  the  Paria  : 

"  The  larva  is  white,  with  yellowish  head  and 
brown  jaws.  There  are  eleven  segments  back  of 
the  head.  The  breathing  mouths  show  plainly 
along  the  side  of  the  body.  There  is  only  one 
pair  wanting,  those  on  the  first  thoracic  ring. 
The  pair  on  the  second  ring  are  very  large. 
There  are  rows  of  hairs  e.xtending  transversely 
one  to  each  ring,  but  few  hairs  to  each  row  on 
the  side  of  each  ring.  About  each  stoma[ta] 
there  seems  to  arise  a  tuft  of  hairs.  The  usual 
three  pairs  of  thoracic  jointed  legs  are  plainly 
visible.     The  length  is  si  mm  (.22  in.)" 

It  would  seem  to  be  easily  distinguished 
from  the  Colaspis  larva,  therefore,  by  the 
want  of  the  projections,  though  we  are  con- 


*  3d  Mo.  Ent.  Report,  pp.  81-84. 
t  2d  Mo.  Ent.  Report,  pp.  64-66, 


fident  that  the  above  quoted  description 
would  mislead,  since  a  larva  with  but  1 1 
joints,  besides  the  head,  and  8  pairs  of 
spiracles,  would  upset  the  unity  of  struc- 
ture in  the  Family  and  Order  to  which  it 
belongs.  The  body  will  be  found  to  con- 
sist of  12  (not  it)  joints  and  a  subjoint, 
besides  the  head,  and  to  have  the  normal 
9  pairs  of  spiracles — the  first  or  largest 
pair  probably  in  a  fold  between  the  pro 
and  meso-thoracic  joints ;  for  when  the 
number  varies  at  all  in  Coleopterous  larvae 
(which  is  very  rarely),  it  is  by  the  addition 
rather  than  the  reduction  of  a  pair. 

We  quote  the  concluding  portion  of  the 
article  : 

"  In  a  small  spherical  cocoon  of  earth  we  find 
the  pupa.  It  is  also  white,  shorter  than  the  larva, 
only  4  mm.  in  length.     *     *     * 

"The  little  beetle  is  only  3  mm.  (^  in.)  long. 
The  head,  antenna;,  legs,  and  wingcases  are  yel- 
lowish, the  thorax  brown,  and  the  under  side  of 
the  body  black.  The  center  of  the  thorax  is 
clouded  with  black, and  generall)^  each  wing-cover 
is  )'ellowish,  dotted  with  two  black  spots.  The 
posterior  spot  is  much  the  larger.  In  about  one 
beetle  in  six  I  found  them  all  black.  In  a  few 
cases  the  black  beetles  were  tinged  with  yellow 
at  the  tip  of  the  body.    *     *     * 


"These  beetles,  like  all  of  their  family,  are 
voracious  feeders,  and  though  small,  are  so 
numerous  that  in  early  spring  and  after  harvest 
they  completely  defoliate  the  strawberry  plants. 
They  have  done  this  at  Mr.  Ezra  Jones',  and,  as 
I  understand  from  him,  in  the  strawberry  planta- 
tion of  a  Mr.  Gardner  of  Dimondale,  from  whom 
Mr.  Jones  procured  some  plants  and  from  whose 
place  he  thinks  he  brought  the  pest. 

"The  larvae  appear  to  eat  the  young,  tender 
roots,  and  in  this  to  differ  from  others  of  the  leaf- 
eating  beetles.  As  these  larva;  as  well  as  the 
pupae  are  in  the  earth  about  the  roots  of  the  plants, 
we  see  that  their  importation  with  affected  plants 
would  be  very  easy,  and  could  only  be  avoided 
with  certainty  by  having  the  roots  of  the  plants 
thoroughly  washed  before  setting. 


"  I  feel  certain  that  either  Paris  green  or  Lon- 
don purple  would  certainly  destroy  the  beetles 
if  applied  to  the  plants  as  we  apply  them  to 
destroy  the  potato  beetle  or  canker-worm.  In  the 
use  of  Paris  green,  caution  is  necessary  that  the 
article  may  be  genuine.  When  I  hear  that  the 
potato  beetle,  rose  chafer,  etc.,  grow  fat  on  this 
poison,  I  feel  sure  that  the  poison  is  not  there, 
but  that  some  spurious  compound  is  colored  and 
sold  for  Paris  green." 


The  Cochineal  insect,  native  to  Mexico 
and  Central  America,  is  said  to  thrive  well 
in  Florida, 
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THE  USE  OF  PARIS  GREEN. 

The  Farmers'  Review  has  a  very  inter- 
esting letter  on  this  subject  from  its  regular 
contributor,  Prof.  C.  V.  Riley,  which  is 
worthy  of  special  attention  by  all  horti- 
culturists. The  Professor  says  that  few 
persons,  have,  perhaps,  been  more  instru- 
mental than  himself  in  advocating  the  use 
of  Paris  Green  and  London  Purple  as 
remedies  for  special  insects  like  the  Colo- 
rado Potato-beetle  or  the  Cotton  Worm, 
and  this  not  without  pretty  severe  con- 
demnation from  some  persons  who  had 
never  had  any  practical  experience  in  com- 
bating injurious  insects.  The  tendency  at 
the  present  time  seems  to  be  to  recommend 
these  arsenical  compounds  for  almost  all 
insect  pests  of  the  farmer  and  fruit-grower, 
and,  while  they  may  be  advantageously 
used  against  a  very  large  number  of  leaf- 
eating  insects  that  affect,  on  the  one  hand, 
plants,  the  leaves  of  which  are  not  made 
use  of  for  food,  or,  on  the  other,  trees 
used  for  shade,  he  thinks  there  is  a  limit 
beyond  which  it  is  unwise  and  unsafe  to 
employ  such  poisons,  or  to  recommend 
them.     Mr.  Riley  continues  : 

"Prof.  Cook,  of  the  Michigan  Agricultural 
College,  has  lately  recommended  them  for 
the  killing  of  a  strawberry  leaf-beetle 
{Pa7-ia  aterrima  Oliv.),  which,  as  he  shows, 
lives  in  its  larva  state  beneath  the  ground; 
also  for  the  destruction  of  the  Apple  Worm. 
In  the  first  instance  it  were  eminently  dan- 
gerous to  use  such  a  poisonous  remedy 
while  the  plants  are  fruiting,  and  I  would 
not  recommend  it  even  later  in  the  season, 
until  every  other  available  remedy  had 
been  tried.  In  the  second  case  it  is  even 
less  to  be  recommended.  It  will,  undoubt- 
edly, serve  to  kill  many  of  the  first  brood 
of  worms,  and  this  is  desirable;  but  there 
is  as  good  evidence  that  lime  or  plaster 
dusted  on  to  the  young  fruit  has  much  the 
same  effect,  while  experience  has  shown 
that  the  bandage  system,  and  other  methods 
of  fighting  this  insect,  when  judiciously 
and  persistently  adopted  from  year  to  year, 
are  sufficient  to  insure  a  crop  at  trifling 
cost.     Finally,  if  the  poison  is  so  persistent 


in  the  calyx  as  to  have  any  effect  in  de- 
stroying the  second  brood  of  worms,  that 
will  only  heighten  the  danger  to  those 
persons  who  subsequently  eat  the  fruit. 

"  The  use  of  these  poisons  to  destroy  the 
Canker  Worm  on  young,  non-bearing 
orchards,  or  on  bearing  trees  before  the 
fruit  is  set,  is  quite  a  different  thing,  and 
attended  with  little,  if  any,  risk." — Farmers' 
Revic7v. 

DESTRUCTION  OF  BIRDS  OF  PREY. 

BY    A.    S.    FULLER. 

"  Out  of  the  frying-pan  into  the  fire,"  is 
a  quaint  old  saying  that  is  as  often  appli- 
cable to  the  wisdom  of  nations  as  to  that 
of  individuals.  Men  who  get  one  idea  into 
their  heads  and  start  out  to  build  some 
great  and  imposing  structure  with  such  a 
limited  capital,  or  attempt  to  regulate  some 
natural  law  which  they  imagine  is  not  quite 
as  it  should  be,  usually  find  that  they  have 
made  a  miscalculation  soniewhere,  and  their 
schemes,  for  some  unaccountable  reason, 
do  not  work  quite  satisfactorily  to  them- 
selves or  anyone  else.  In  Europe,  as  well 
as  in  America,  the  birds  of  prey  {Raptores) 
have  been  generally  considered  as  enemies 
of  the  farmer  and  gardener,  on  account  of 
their  well-known  habit  of  catching  the 
small  insectivorous  species,  as  well  as  in 
the  case  of  hawks  and  owls  destroying 
domestic  fowls.  But  of  late  I  notice  that 
the  ornithologists  of  Great  Britain  are 
again  discussing  the  "  Wild  Birds  Protec- 
tion Act  "  very  thoroughly,  and  they  claim 
that  it  is  a  great  mistake  to  exclude  the 
"  prey-catchers  "  and  afford  them  no  pro- 
tection, and  class  them  among  the  enemies 
of  the  husbandman,  because  the  hawks, 
owls  and  other  raptores  not  only  destroy 
mice,  moles,  rats  and  other  vermin  that 
feed  on  grain,  but  they  also  catch  and  de- 
vour thousands  of  sparrows  and  other 
granivorous  birds.  A  correspondent  of 
Land  and  JVater,  in  referring  to  this  sub- 
ject, says: 

"  The  gamekeeper,  in  his  gross  ignorance,  be- 
lieves that  hawks,  in  gaining  their  legitimate 
living,  prefer  game  to  other  food,  as  though  they 
knew  of  the  arbitrary  distinction  made  only  by 
the  laws  of  man  ;  and  this  is  his  sole  reason  fo'r 
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destroying  them,  because,  perchance,  the}'  ma)' 
kill  a  few  of  his  3'oung  pheasants  and  partridges, 
which  he  is  rearing  only  to  be  slaughtered  by  the 
degenerating  battue  system." 

The  above  remarks  are  just  as  applicable 
to  the  farmers  of  this  country  as  to  the 
ignorant  game-keepers  in  England;  for  the 
owls,  hawks,  and  other  birds  of  prey  are 
looked  upon  as  enemies  to  be  shot  on 
sight,  or  trapped  whenever  an  opportunity 
presents.  It  is  no  wonder  that  the  fields  are 
overrun  with  mice,  and  hundreds  of  thous- 
ands of  fruit  trees  are  annually  girdled  and 
destroyed  by  these  pests,  whose  natural 
enemies  have  been  driven  away  or  killed. 
Better  keep  the  chickens  and  turkeys  in  a 
secure  lath-covered  yard  until  they  are  too 
large  to  be  caught  by  hawks,  than  to  kill 
off  all  the  birds  of  prey. 

The  Crow  and  Blackbird,  although  not 
classed  among  the  birds  of  prey  by  orni- 
thologists, are  considered  as  such  by  our 
farmers,  and  pursued  with  as  much  vindic- 
tiveness,  because  both  are  sometimes  caught 
stealing  a  few  grains  of  corn,  and  the 
former  is  known  to  be  fond  of  eggs,  and  is 
not  at  all  particular  in  regard  to  their  kind, 
whether  it  be  those  of  the  duck,  hen,  or 
those  of  some  wild  bird  of  the  field  or 
forest.  But  with  all  their  faults  there  can 
be  little  doubt  that  they  do  far  more  good 
than  harm,  in  destroying  many  millions  of 
noxious  insects.  Only  give  the  crow  half 
a  chance  and  he  is  the  best  insect  collector 
known,  and  there  is  scarcely  anything  of 
the  kind  that  comes  amiss,  for  he  has  a 
voracious  appetite  and  a  good  digestion, 
and  I  have  known  a  young  half-fledged 
crow  to  devour  a  hundred  rose-beetles  for 
breakfast,  without  appearing  to  be  at  all 
uncomfortable  afterward,  or  lose  his  appe- 
tite for  a  good  dinner  of  the  same. 


INSECTICIDES  NOW  IN  USE  IN  THE  SOUTH  FOR 
THE  PROTECTION  OF  COTTON. 

In  some  remarks  at  the  late  meeting 
of  the  A.  A.  A.  S.  I  gave  an  account  of 
some  of  the  more  recent  practical  results 
of  the  investigation  now  being  carried  on 
by  the  U.  S.  Entomological  Commission 
to  ascertain  the  best  means  of  controlling 


i  the  insects  affecting  the  cotton  plant.  I 
herewith  give  you  the  substance  of  that 
portion  referring  to  insecticides. 

The  experience  of  the  year  has,  so  far, 
given  us  nothing  superior  to  the  substances 
previously  tested.  We  have  over  five  tons 
of  extracts  and  decoctions  of  various  na- 
tive plants  centered  at  Selma,  Ala.,  made 
either  by  Prof.  R.  W.  Jones,  of  the  Uni- 
versity of  Mississippi,  or  by  Mr.  James 
Roane,   agents   of  the   Commission.      But 

I  two  or  three  so  far  give  any  promise,  and 
these  not  much.  Yeast  ferment  or  beer 
mash,  which  Dr.  Hagen  so  strongly  recom- 
mended, has  proved  entirely  useless.  Of 
the  various  arsenical  poisons,  Paris  Green 
still  proves  the  best  so  far  as  efficacy  and 
harmlessness  to  the  plant  are  concerned,  but 
the  use  of  this  and  of  different  prepara- 
tions of  white  arsenic  is  to-day  so  well  un- 
derstood that  they  need  no  further  men- 
tion. 

LONDON     PURPLE. 

Of  this  arsenical  refuse  which  I  intro- 
duced a  year  ago  with  a  good  deal  of  hope 
as  a  cheap  substitute  for  Paris  Green,  it 
will  be  well,  however,  to  say  a  few  words. 

The  testimony  in  regard  to  it  is  very 
generally  favorable  the  present  year,  as  I 
anticipated  would  be  the  case  from  the  ex- 
periments we  made  a  year  ago.  But  some 
reports  are  less  favorable,  and  such  mostly 
come  from  parties  who  have  not  under- 
stood how  properly  to  mix  and  use  it. 
Pound  for  pound  it  should  be  made  to  go 
twice  as  far  as  Paris  Green,  /.  e.  a  pound 
of  the  Purple  is  sufficient  to  80  or  even 
100  gallons  of  water,  and  if  used  dry 
should  be  in  proportion  of  i  to  40  parts  of 
the  diluent. 

It  should  be  borne  in  mind  that  great 
care  is  necessary  in  mixing  it  in  water  to 
prevent  its  forming  lumps,  and  that  it  acts 
more  slowly  than  Paris  Green.  To  this 
last  fact  is  due  most  of  the  unfavorable 
experience  and  judgment.  If  a  rain  fol- 
low too  soon  after  an  application  the  Pur- 
ple kills  comparatively  few  worms.  Its 
good  effects  are  fully  seen  only  under 
favorable  circumstances  on  the  second  or 
third  day,  while  the  Green  shows  its  good 
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effects  a  few  hours  after  application  and 
particularly  the  day  following.  In  the 
early  use  of  the  Green  the  same  diversified 
experience  was  had,  and  from  defective 
methods  or  adulterated  material  unfavora- 
ble results  were  quite  frequent.  One 
source  of  failure  with  both  these  materials 
in  liquid  is  the  lack  of  provision  to  keep 
them  stirred  up  and  well  suspended ; 
another,  in  not  bearing  in  mind  that  the 
poison  has  greater  specific  gravity  than 
the  water  in  which  it  is  carried,  so  that  in 
poisoning  many  rows  at  a  time  the  finer 
spray  falls  on  the  furthermost  rows  with 
little  or  no  poison. 

London  Purple  is  exceedingly  fine  and 
sifts  through  the  slightest  crevice.  This 
is  an  advantage  to  the  planter  who  uses  it 
on  his  cotton,  but  necessitates  great  care 
in  shipping.  The  manufacturers  have 
shipped  it  for  the  most  part  in  barrels 
which  have  permitted  it  to  leak  and  stain 
other  goods  as  well  as  the  vehicles  of 
transport,  thus  doing  more  or  less  injury 
and  prejudicing  freight  agents  against  it. 
This  defect  should  be  remedied. 

Experience  seems  to  indicate  that  it  is 
less  dangerous  to  use  than  Paris  Green. 
I  know  of  two  negroes  who  stole  some 
flour  in  which  it  had  been  mixed  in  the 
ordinary  proportion  for  use  on  cotton,  and 
made  biscuits  thereof.  Both  were  made 
sick  but  neither  seriously,  and  Prof.  Bar- 
nard found  that  the  steward  on  one  of  the 
Mississippi  steamboats  (the  decks  of  which 
get  (luite  purple  from  carrying  it)  has 
made  regular  use  of  the  wastage  so  easily 
obtained  on  every  hand  for  coloring  his 
pastry  and  ice  cream.  That  no  ill  results 
have  followed  is  no  reason  for  perpetuating 
the  practice.  Some  of  the  unfavorable 
experience  with  this  Purple  I  am  con- 
strained to  believe  has  resulted  from  ad- 
ulteration. 

PVRETHRUM. 

This  powder  of  which,  since  last  year's 
experiments  I  have  had  great  hopes,  fully 
warrants  them.  No  other  vegetal  sub- 
stance approaches  it.  Last  year,  while  it 
was  found  by  Prof.  Hilgard  of  California, 
that  an  alcoholic  extract  of   any  part  of 


the  plant  possessed  the  insecticide  proper- 
ty, I  had  serious  doubts  whether  it  could 
ever  be  successfully  used  in  the  cotton 
field  because  of  its  cost.  The  simple  pow- 
der mixed  with  flour  as  a  diluent  could 
then  be  made  to  go  over  more  ground  than 
the  alcoholic  extract.  The  present  year 
we  have  found  that  an  ordinary  fluid  ex- 
tract made  after  the  ordinary  formula  of 
the  pharmacopsea  will  go  much  farther 
and  that  the  extract  from  a  pound  kills 
all  young  worms  when  diluted  in  120 
gallons  of  water !  Nay,  more,  one  of 
the  most  important  discoveries  is  that  it 
acts  equally  well,  or  even  better,  simply 
mixed  in  water;  and  even  one  pound  to 
150  gallons  is  effective,  and  one  pound  to 
200  gallons  will  cause  the  destruction  of 
most  young  worms.  Its  action  is  really 
marvelous  ;  but,  as  it  kills  by  contact,  its 
effects  are  not  lasting  as  in  the  case  of 
arsenical  poisons  which  act  through  the 
stomach.  It  produces  convulsions,  and 
paralyzes,  so  that  all  young  worms  it  comes 
in  contact  with  soon  writhe  to  the  ground. 
Larger  worms  are  less  easily  affected,  but 
they  too  writhe  to  the  ground,  from  which 
they  rarely  recover,  even  if  the  Pyrethrum 
fails  in  the  end  to  kill;  for,  once  on  the 
ground  and  enfeebled,  a  host  of  enemies 
are  ever  ready  to  finish  the  work  begun  by 
the  powder.  This  insecticide  acts  quite 
differently  on  different  insects,  but  Aletia 
is  one  of  the  most  susceptible  to  it. 

I  have  not  a  doubt  but  that  when  it  is 
once  produced  in  this  country  so  that  the 
cost  of  the  powder  will  be  nominal,  it  will 
be  extensively  employed  by  planters,  and 
to  this  end  I  have  taken  steps  to  have  it 
introduced  and  cultivated.  Its  harmless- 
ness  to  man,  the  small  quantity  necessary, 
and  the  fact  that  it  may  be  grown  by  the 
planter  himself,  will  offset  the  greater  per- 
manency of  the  arsenical  powders. 

OILS. 

Nothing  is  more  deadly  to  the  insect  in 
all  stages  than  kerosene,  or  oils  of  any 
kind,  and  they  are  the  only  substances  with 
which  we  may  hope  to  destroy  the  eggs. 
In  this  connection  the  difficulty  of  diluting 
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them,  from  the  fact  that  they  do  not  mix 
with  water,  has  been  solved  by  first  com- 
bining them  with  either  fresh  or  spoiled 
milk  to  form  an  emulsion,  which  is  easily 
effected,  while  this  in  turn,  like  milk  alone, 
may  be  diluted  to  any  extent,  so  that  par- 
ticles of  oil  will  be  held  homogeneously  in 
suspension.  Thus,  the  question  of  applying 
oils  in  any  desired  dilution  is  settled,  and 
something  practical  from  them  maybe  look- 
ed for. — C.  V.  Riley  in  Scientific  Atnerican. 


A  New  Enemy  to  Corn — the  Long- 
horned  DiABROTiCA. — Several  interesting 
articles  have  lately  been  published  in  the 
P)'airie  Farmer  by  Prof.  Thomas,  G.  H. 
French  and  others,  on  the  ravages  of  a 
larva  which,  on  the  17th  of  August,  Mr. 
FrenA  proved  to  be  that  of  Diabrotica  lon- 
gicornis  Say.  The  injuries  of  this  insect  to 
corn-roots  have  for  some  time  been  known 
to  us,  and  the  first  record  of  the  fact  will 
be  found  in  the  introduction  to  our  report 
as  entomologist  to  the  Department  of  Agri- 
culture for  1878.  We  first  received  it  in 
the  larva  and  pupa  states  in  August,  1874, 
from  Mr.  H.  Weber,  of  Kirkwood,  Mo., 
who  found  it  burrowing  in  the  roots  of  his 
corn,  and  doing  considerable  damage. 
While  the  general  resemblance  to  the 
known  larva  of  Diabrotica  vittata  (the 
Striped  Cucumber-beetle)  showed  its  re- 
lationship, and  we  suspected  it  to  belong 
to  G.  iongicor7iis,  on  account  of  the  fre- 
quency with  which  this  pretty,  greenish 
species  was  found  in  corn  fields,  yet  we 
failed  to  get  positive  proof  by  breeding 
until  August  14,  1878,  when  the  first  beetle 
was  obtained  from  larvse  received  the  pre- 
vious month  from  Mr.  G.  Pauls,  of  Eureka, 
Mo.  We  have  invariably  found  it  in  con- 
junction with  a  real  wire-worm,  viz.:  the 
larva  of  Drasterius  ainabilis  Lee,  which, 
from  its  having  been  found  by  us  preying 
on  locust  eggs,  probably  frequents  the  corn 
roots  for  the  food  afforded  by  the  Diabro- 
tica larvae.  The  following  from  the  Western 
Rural,  of  May  18,  1879,  doubtless  refers 
to  these  two  larvae  : 

Information  Wanted.— During  the  last  few 
years  our  corn  fields  in  this  section  have  been 


infested  by  a  small  white  worm  or  larva,  of  which 
farmers  generally  know  but  little.  Except  in 
size,  color  and  habits,  it  resembles  the  yellow 
wire-worm.  Instead  of  disturbing  the  kernels 
of  corn  they  attack  the  root,  and  soon  as  corn  is 
up  we  find  the  roots  dying  and  the  inside  of  them 
filled  with  these  little  pests.  They  enter  the  root 
at  the  base  of  the  stalk  and  burrow  under  the 
bark  of  the  root  until  it  is  destroyed.  They  are 
at  first  very  small  and  can  scarcely  be  detected 
with  the  natural  eye,  but  later  they  appear  to  be 
one-half  inch  in  length,  with  seemingly  all  appear- 
ance of  the  wire-worm  in  shape.  Some  are  claim- 
ing them  to  be  the  young  wire-worm,  while  others 
claim  different,  and  a  few  lines  from  j^our  valua- 
ble paper  might  give  us  some  light,  and  would 
be  very  acceptable  to  many  farmers. — N.  A., 
Swan  Creek,  III. 

The  damage  the  present  year  in  some  of 
the  Western  States  seems  to  have  been  con- 
siderable, arid  the  only  remedies  that  sug- 
gest themselves,  in  case  the  pest  becomes 
more  serious,  are  rotation  of  crops,  the 
destruction  of  the  Ragweed  {Ambrosia 
trifidd)  upon  which  the  beetles  congregate, 
and  the  application  of  lime  and  ashes 
around  the  young  corn  to  ward  them  off. 


Migrations  of  Potato-beetles. — A 
curious  sight  in  the  counties  of  Passaic  and 
Bergen,  in  New  Jersey,  is  the  migration  of 
the  potato-bug.  Meadows,  wagon  roads, 
and  railroads  swarm  with  these  pests,  all 
moving  westward.  In  some  places  they  are 
so  thick  upon  the  rails  of  the  railroad  as 
to  impede  travel  on  an  up  grade.  Where 
obstacles  are  met  they  turn  out  of  their 
way.  Great  numbers  are  destroyed  by  the 
feet  of  travellers  and  the  wheels  of  moving 
trains,  but  the  gaps  thus  made  are  soon 
filled.  On  the  coming  of  cold  weather  they 
immediately  go  into  the  ground.  A  lady 
in  Hackensack  avers  that  she  swept  up  a 
peck  at  one  time  in  her  front  hall.  They 
are  a  plague  in  that  section,  creeping  into 
houses  and  entering  all  rooms. — N.  Y.  Sun. 


Phylloxera  Congress  in  Spain. — We 
have  received  a  letter  and  circular  from 
Mariano  Royo,  Commissioner  of  Agricul- 
ture at  Saragosse,  Spain,  announcing  that 
a  Phylloxera  Congress  will  be  held  at  that 
place  from  the  ist  to  the  loth  of  October, 
for  the  consideration  of  all  topics  con- 
nected with  the  ravages  of  the  Grape  Phyl- 
loxera, and  especially  its  injuries  in  Spain. 
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The  Grape  Phylloxera  not  Perma- 
nently Destructive. — Some  of  the  vines 
in  the  vineyards  in  Solano  County,  Cal., 
which  were  deserted  on  account  of  Phyl- 
loxera-work, are  reported  as  recovering. 
We  have  always  believed,  and  have  fre- 
quently expressed  the  belief,  that  even  in 
Europe  this  pest  will  have  its  day,  and  that 
from  various  causes,  not  far  to  seek,  the 
vine  will  be  grown  again  on  the  very  lands 
of  late  years  ravaged.  Catawbas,  which 
for  many  years  had  failed  in  the  vicinity  of 
St.  Louis,  and  in  some  instances  were  neg- 
lected and  abandoned,  have  this  year — 
where  not  killed  outright — grown  vigor- 
ously again,  as  we  are  informed  by  Mr. 
Isidor  Bush  ;  and  the  past  four  summers, 
which  have  been  unfavorable  to  the  Phyl- 
loxera there,  have  doubtless  had  much  to 
do  with  the  improved  condition. 


Phylloxera  Regulations. — We  learn 
that  the  Turkish  Government  has  forbidden 
the  introduction  of  any  plants  whatsoever 
into  the  territories  of  the  Sultan.  This 
wholesale  interdict  (supposing  it  were  prac- 
ticable to  enforce  it)  has  at  least  more 
logic  and  sense  about  it  than  the  rules 
which  permit  a  wagonload  of  hay  to  cross 
the  frontier,  but  confiscate  a  rose  in  the  but- 
tonhole of  a  tourist. — Gardeners'  Chronicle. 


Shower  of  Water-beetles. — The  peo- 
ple of  Owensville,  Mount  Sterling,  Sharps- 
burg,  and  intermediate  places  in  Kentucky, 
were  recently  astounded  by  a  veritable 
shower  of  large  brown,  oval-shaped  beetles, 
measuring  about  one  and  a  half  inches  in 
length  by  half  or  three-quarters  of  an  inch 
in  breadth.  They  proved  to  be  the  well- 
known  water-beetle  {Dysticus  rasdius). 
Whether  they  were  migrating,  or  had  been 
swept  into  the  air  by  a  whirlwind,  does  not 
appear. — Scientific  American. 

[We  have  no  species  of  Dytiscus  of  that 
specific  name,  but  that  does  not  alter  the 
interest  of  the  phenomenon  recorded.] 

The  sale  of  silkworm  eggs,  as  shown 
in  a  recent  publication  by  the  Franklin 
Institute,  of  Philadelphia,  is  an  important 


industry.  During  the  years  1874,  1875, 
1876,  and  1877,  $6,000,000  worth  of  eggs 
arrived  at  San  Francisco,  for  each  of  the 
years  stated,  from  Yokohama,  Japan,  in- 
tended to  be  shipped  by  the  Pacific  rail- 
road to  l^ew  York,  thence  by  steamers  to 
Havre,  France. 

The  announcement  of  the  death,  at 
Chickies,  Penn.,  on  September  loth,  of 
Prof.  S.  S.  Haldeman,  in  his  69th  year, 
comes  to  us  as  a  shock.  We  parted  with 
him  at  Boston,  not  many  days  before  the 
sad  event,  and  he  then  seemed  hale  and 
hearty.  Distinguished  in  several  depart- 
ments of  Natural  Science,  as  well  as  in 
Philology,  he  was  well  known  to  entomolo- 
gists for  his  early  writings  upon  insects, 
particularly  upon  the  Coleoptera. 


(I^^  We  announce  with  regret  the  re- 
tirement of  Mr.  Fuller  as  assistant  editor 
of  the  Entomologist.  During  the  sum- 
mer Mr.  Fuller  has  been  a  great  deal  in 
New  Mexico,  whither  his  interests  are 
liable  to  call  him  at  any  time.  Though  we 
shall  miss  his  assistance,  we  hope  and 
expect  to  often  hear  from  him  as  a  con- 
tributor, and  as  a  fertile  writer  deeply 
interested  in  the  subject  of  entomology, 
especially  in  its  relations  to  horticulture 
and  arboriculture. 

On  Our  Table, 


Evolution,  Old  and  New  ;  or  the  Theories  of  Biiffon,  Dr. 
Er.ismus  Darwin  and  Lamarck  as  compared  with  that  of  Mr. 
Charles  Danvin.  By  Samuel  Butler,  Author  of  "  Erewhon," 
"  Life  and  Habit,"  etc.  8vo.  pp.  384.  S.  E.  Cassino.  Sa- 
lern,  Mass.,  1879.  "  Evolution  and  what  is  called  Darwinism," 
writes  Mr.  Butler,  "convey  indeed  the  same  main  conclusion, 
but  this  conclusion  has  been  reached  by  two  distinct  roads, 
one  of  which  is  impregnable  while  the  other  has  already  fallen 
into  the  hands  of  the  enemy."  It  is  the  object  of  the  present 
volume  to  endeavor  to  lead  its  readers  into  the  "  impregnable  " 
road — so  considered  by  the  author — of  purposiveness  or  teleol- 
ogy in  evolution  ;  and  though  it  is  "  a  perilous  task  to  try  and 
take  evolution  from  the  pedestal  on  which  it  now  appears  to 
stand  so  securely,  and  to  put  it  back  upon  the  one  raised  for  it 
■  by  its  propounders,"  Mr.  Butler  undertakes  it  in  these  pages. 

"  Not  one  person  in  ten  thousand,"  he  avers,  "  has  any  idea 
of  what  BuflFon,  Dr.  Darwin  and  Lamarck  propounded.'  He 
therefore  gives  a  full  resume  of  the  positions  taken  by  these 
writers  in  regard  to  evolution,  with  a  short  biographical  sketch 
of  each,  and  long  quotations  from  their  respective  works. 
And,  though  the  reader's  attention  is  chiefly  confined  to  the 
above  named  three,  riearly  evei-y  writer  who  handled  the  same 
subject  is  made  to  contribute  evidence  for  or  against  the  ques- 
tion at  issue  ;  and  the  development  of  the  conception  is  fol- 
lowed "  as  it  has  grown  up  in  the  minds  of  successive  men  of 
genius." 

Appreciation  of  Mr.  Butler's  opinions  will  vary  with  the 
bias  of  his  readers,  but  few  will  deny  that  he  has  produced  a 
very  interesting  book. 

American  Grape  Growing  and  Wine  Making.  By  George 
Husmann,  Prof,  of  Horticulture  in  the  University  of  Missouri. 
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trated. 


Judd   Co.     New   York, 


More  than  fourteen  years  ago  Prof.  Husmann  published  a 
book  on  "  Grapes  and  Wine,"  which  attracted  wide  attention, 
and,  as  a  guide  to  the  operations  of  the  vineyard,  vintage  and 
cellar,  written  by  a  practical  worker,  met  a  want  felt  by  many. 
He  now  embodies,  in  the  present  work,  not  only  the  results  of 
all  his  own  labors  and  investigations  down  to  the  present  time, 
but  the  methods  and  opinions  of  eminent  grape  growers  in  all 
parts  of  the  countrj'.  Thus  the  work  covers  a  wide  range  of 
experience  and  is  adapted  to  every  latitude.  It  treats  of  every- 
thing of  importance  bearing  upon  the  culture  of  the  vine, 
and  IS  a  complete  guide  for  novices  therein.  Special  attention 
is  given  to  the  Phylloxera. 

Ninth  Report  of  the  State  Entomologist  on  the  Noxious  and 
Beneficial  Insects  of  the  State  of  Illinois.  Fourth  Annual 
Report  by  Cyrus  Thomas,  Ph.  D.  8vo.  pp.142.  Illustrated. 
Springfield,  111.,  1880.  Those  desiring  to  identify  the  species 
of  Locusts  found  in  the  Mississippi  V.alley,  will  find  in  this 
report  a  useful  series  of  descriptions  and  a  synopsis  by  Prof. 
Thomas.  It  contains,  also,  an  account  of  some  of  the  para- 
sites affecting  domestic  animals,  and  a  valuable  discussion  on 
Cabbage  Insects  and  the  remedies  to  be  used  against  them. 
The  Pyrethrum  powder,  however,  does  not  appear  to  have 
been  tested. 

Science.  A  Weekly  Record  of  Scientific  Progress.  4to. 
pp.  12.  John  Michels,  Editor.  New  York.  Subscription 
$4.00  a  year,  in  advance.  Single  copy,  10  cents.  This  will 
be  a  welcome  addition  to  our  scientific  periodical  literature,  if 
it  shall  take  the  place  in  the  United  States  which  Nature 
occupies  in  England.  In  presenting  immediate  information 
of  scientific  events,  and  in  affording  scientific  workers  the 
opportunity  of  promptly  recording  the  fruits  of  their  researches, 
it  will  prove  invaluable.  Subscriptions  should  be  addressed  to 
the  Editor,  Box  3838,  P.  O.,  New  York. 

Michigan  Agricultural  College.  Experiments  and  other 
work  of  the  Horticultural  Department.  By  Prof.  W.  J.  Beal 
8vo.  pp.  16.  (Lecture  delivered  at  Farmers'  Institutes  held 
at  Rockford,  Big  Rapids  and  Mason.)     From  the  Author. 

Report  of  the  South-African  Museum  for  the  year  1879. 
4to.     pp.  38.     Cape  Town,  1880.     From  R.  Trimen,  Curator. 

The  Transactions  of  the  South-African  Philosophical  Socie- 
ty. Vol.  I.  1877-80.  Part  III.  8vo.  pp.  225.  Cape  Town, 
1880.     From  R.  Trimen,  Genl.  Secretary. 

Notes  of  Observations  of  Injurious  Insects.  By  E.  A. 
Ormerod,  F.  M.  S.  8vo.  pp.44.  Illustrated.  London,  Eng., 
1880.     From  the  Author. 

Note  sur  L'Horticiilture  en  Angleterre.  Par  M.  Ch.  Joly. 
8vo.  pp.  15.  (Ext.  du  Journal de  la  Societece7itrale  d  Hor- 
ticulture de  France^  Avril,  1880.)     Paris.     From  the  Author. 

Chasse  et  Collection  des  Pucerons.  ParM.  J.  Lichtenstein. 
8vo.     pp.  3.     Montpelier,  France,  1880.     From  the  Author. 

Les  Pucerons  du  Terebinthe.  Par  M.  J.  Lichtenstein.  8vo. 
pp.  7.  ^Ext.  de  la  Feiiille  des  Jeunes  Naturalistes.  Paris.) 
From  the  Author. 


Extracts  from  Correspondence, 

Ants  vs.  Cotton  Worms,— .4?^^"^.  2<~,th.  The 
ants  do  not  seem  to  attack  the  young  larvae  and 
eggs  of  Aletia,  which  were  crowded  on  the  leaves, 
and  yet  thc)^  (the  ants)  swarm  under  the  netting, 
and  eat  up  pupa3  placed  in  jars  or  boxes  on  the 
ground.  I  think  this  a  very  fair  test  of  the  work 
done  b}^  ants,  since  with  every  condition  favorable, 
they  fail  to  clear  off  young  larvae  and  eggs  upon 
plants,  at  the  foot  of  which  they  have  very  strong 
colonies.  Under  the  oak  tree,  I  find  many  leaves 
(cotton)  scorched  by  the  London  purple,  applied 
August  23d.  I  tried  application  of  undiluted 
powder  (London  purple),  blowing  it  from  the 
bellows,  and  taking  advantage  of  the  wind,  allow- 
ing it  to  float  in  fine  clouds  through  the  plants. 
I  notice  occasionally  the  brown  swift,  ground 
lizard,  running  over  the  ground  in  the  cotton 
field.  To-day  one  ate  two  caterpillars  which  I 
had  knocked  off  onto  the  ground,— H.  G.  Hub- 
bard, Centerville,  Fla, 


August  2-]th. — Several  caterpillars  dropped  into 
the  midst  of  a  very  strong  colony  of  brown 
(stinging)  ants,  (No.  82),  were  ver)'  quicklj'  de- 
stroyed; some  of  them  made  hardly  any  effort  to 
escape.  The  same  colony  was  experimented 
upon  in  the  heat  of  the  day,  and  four-fifths  of  the 
caterpillars  escaped.  I  have  been  experimenting 
with  an  infusion  of  pyrethrum,  made  by  pouring 
hot  water  (not  boiling)  upon  the  powder;  but  find 
it  worthless. 

August  29,1/1. — Experiments  made  with  a  colony 
of  brown  ants  (apparently  same  as  No.  82),  by 
dropping  caterpillars  in  the  path  of  a  moving  col- 
umn, resulted  in  the  escape  of  fifteen;  five  were 
killed  by  the  ants.  I  have  several  times  observed  a 
column  of  the  same  species  of  ant  engaged  in 
robbing  colonies  of  the  common  light  testaceous 
ant,  and  at  such  times  they  are  much  less  inclined 
to  attack  caterpillars  dropped  in  their  path.  I 
have  never  yet  witnessed  the  capture  of  a  cater- 
pillar upon  the  plant  by  ants,  unless  it  had 
webbed  up,  and  was  stiffening  to  form  pupa. 
During  the  hottest  hours  of  the  day  the  worms 
were  more  powerfully  affected  by  the  sting  of  this 
brown  ant,  and  a  greater  proportion  were  cap- 
tured by  them  at  this  time.  During  the  heat  of 
the  day  I  observed  that  a  caterpillar  sometimes 
succumbed  after  being  twice  stung. — H.  G.  Hub- 
bard, Centerville,  Fla. 

Early  Life-History  of  Chauliognathus   pen- 

sylvanicus. — The  eggs  of  CauHoguathus  pensyl- 
vanicus,  which  you  gave  me  at  Savannah,  August 
4th,  (my  No.  62,)  hatched  during  the  night  of 
August  gth.  On  August  loth  I  mounted  twelve  of 
the  larva;  in  balsam  (Slide  No.  62).  I  succeeded 
[Fig.  132.] 
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CHArLiGON\THUS  PENsvLVANicus.  DeGeer  :  «,_  larva  ;  ^, 
head  of  larva  magnified,  showing  antennae,  mandibles,  and 
palpi.  The  small  side  figures  show  the  same  parts  still  more 
highly  magnified  ;  ;',  beetle  (after  Riley). 

in  feeding  them  on  young  aphids  from  cotton,  the 
bodies  of  which  I  crushed.  They  were  very 
timid,  and  ate  sparingly.  The  color  is  silver 
gray,  almost  white.  August  12th  the  larvje  re- 
treated to  bottom  of  earth  in  the  bottle,  and  curled 
up  in  clusters.  In  two  or  three  hours  (10:45  A.  M.) 
they  had  moulted.  Their  color  now  changed  to 
a  lead  color,  or  mouse  color.  Immediately  after 
moulting  they  became  very  active,  climbing  all 
over  the  sides  of  the  jar.  I  gave  them  crushed 
Phora  aleticE,  and  they  sucked  the  juice  readily. 
They  attacked  the  uninjured  maggots,  \>\xi  were 
unable  to  pierce  the  skin.  I  preserved  several 
in  Wickersheim  solution  (No.  62,  B).    I  gave  them, 
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August  15th,  a  species  of  large,  red  Aphis,  found 
on  cockle-burr,  but  they  did  not  relish  them,  and 
ate  but  little.  They  also  ate  sparingly  of  crushed 
Aletia\2iXw<c,  but  prefer  the  Phoras  to  everything 
else.  August  17th  they  retired  to  bottom  of  the 
bottle,  and  were  torpid  two  days.  August  19th 
all  had  completed  their  second  moult,  and  are 
darker  in  color.  They  are  now  quite  strong,  and 
can  pierce  the  skin  of  Phora  maggots  given  them 
for  food.  The  markings  on  dorsum  are  now 
quite  distinct.— H.  G.  Hubbard,  Centerville,  Fla., 
Aug.  2ist,  18S0. 

Vertebrate  Enemies  oi KX^Wa..— August  2']ih. 
Heavy  rains  during  last  night.  At  four  o'clock 
this  morning  I  went  into  the  field.  The  cotton 
was  very  wet,  the  air  cool  and  foggy.  I  remarked 
at  daybreak  great  numbers  of  night  hawks  flying 
slowly  and  very  low  over  and  among  the  cotton. 
From  their  actions  I  strongly  suspect  they  were 
after  moths,  which  were  stirring.  I  saw  also  man}^ 
bats  similarly  occupied,  but  did  not  observe 
them  actually  capturing  Aletia.  As  soon  as  it 
became  light,  I  saw  a  great  many  large  dragon 
flies  {Acschnal)  hovering  about  the  cotton. — H. 
G.  Hubbard. 

Oviposition  of  Asilus  Fly. — I  also  observed 
a  light  yellow  ^J27«.f-/?)' ovipositing  in  the  ground 
in  an  open  space  between  the  cotton-rows.  She 
inserted  her  abdomen  to  a  depth  of  half  an  inch, 
and  deposited  only  three  or  four  egggs,  which  I 
secured.  During  oviposition  she  imitated  most 
comically  the  actions  of  a  dog  dropping  its  dung, 
and  after  finishing,  immediately  raked  the  earth 
into  and  over  the  hole,  apparently  very  carelesslj', 
but  so  effectively,  that  although  I  had  marked 
with  my  &y&  the  exact  spot,  I  failed  to  detect  it, 
until  I  unearthed  the  eggs.  The  eggs  are  oval, 
yellowish  white,  smooth  and  quite  large. — H.  G. 
Hubbard,   August  27th,  1880. 

Spider  and  Cotton  Worm, — Aug.  28///,  iriSo. 
In  the  field  to-day  I  observed  a  spider  Oxyopes 
viridans  eating  a  Tachinid  (?)  fly.  These  large, 
green  spiders  are  quite  common.  I  am  inclined 
to  think  they  do  not  attack  the  caterpillar.  I 
watched  one  resting  upon  the  same  leaf  with  a 
worm,  to  which  the  spider  paid  no  attention. 
During  the  entire  morning  the  spider  remained 
upon  the  same  leaf,  while  the  caterpillar  wan- 
dered to  the  next  leaf,  and  fed  in  plain  sight  of  the 
spider  unmolested.  Another  specimen  of  the 
same  spider  ran  over  a  leaf,  on  the  underside  of 
which  a  caterpillar  was  feeding.  The  caterpillar 
jerked  and  shook  the  leaf,  but  the  spider  paid  no 
attention  to  it. 

Sept.  3</.— This  morning  I  could  not  find  a 
caterpillar  in  the  "  Simpson  cotton,"  excepting 
one  just  hatched.  I  saw  the  green  Oxyopes  feed- 
ing upon  a  bee,  Anthophora  or  Megachile  or  some 
bee  of  medium  size.  (I  did  not  succeed  in  secur- 


ing it).  There  are  many  burrows  of  a  Cicindela 
larva,  (probably  C.  punctulaia,  which  is  abundant 
in  the  cotton  fields).  They  (the  larvae)  capture 
ants  chiefly. — H.  G.  Hubbard. 

Boll  Rot  caused  by  Boll  Worm.— The  work 
of  the  Boll  Worm  is  now  fearful  in  Texas.  I 
have  seen  nothing  to  compare  with  it  in  point  of 
extent  before.  While  the  Cotton  Worm  is  doing 
serious  damage  in  certain  localities,  I  find  the 
Boll  Worm  operating  with  about  equal  energy  all 
over  the  State.  A  letter  from  an  intelligent 
planter  at  Pilot  Point,  received  by  me  this  week, 
reports  it  sweeping  ever)'thing  in  all  the  counties 
bordering  upon  Red  River.  The  press  reports  it 
everywhere. 

Careful  observation  has  shown  me  that  the  Boll 
Worm  does  more  damage  than  it  has  heretofore 
had  credit  for.  We  have  generally  supposed  that 
the  extent  of  its  injurious  work  consisted  in  bor- 
ing into  the  bolls  at  some  stage  of  their  growth 
from  the  blossom  down  to  maturity,  but  I  find 
that  a  hole  bored  is  not  absolutely  necessary  to 
the  destruction  of  the  lint.  The  worm  makes  an 
attempt  on  large  numbers  of  bolls  which  prove 
too  hard  for  boring  into,  so  it  abandons  them  after 
having  merely  bruised  the  cuticle  in  a  small  spot, 
as  it  were.  In  almost,  if  not  quite  every  case,  at 
least  half  the  lint  of  that  bruised  boll  is  ruined  : — it 
rots  under  the  bruise.  In  many  cases  the  interior 
of  the  entire  boll  rots  ;  where  it  does  not,  it  invaria- 
bly matures  an  inferior  grade  of  lint.  The  plant- 
ers call  it  the  "Boll  Rot,"  but  seem  to  have  no 
idea  as  to  the  cause  of  it.  I  claim  the  discovery, 
for  I  find  it  always  the  result  of  the  bruise,  and  I 
have  several  times  detected  the  worm  in  the  act 
of  making  the  bruise.  I  now  have  experiments 
pending  to  show  whether  or  not  similar  bruises 
made  by  scraping  the  surface  with  a  knife  will  rot 
the  boll.— J.  P.  Stelle,  Calvert,  Tex. 

Sudden  Increase  of  one  of  our  large  'Lo- 
custs.—A  a-idium  americammi  has  appeared  at  one 
point  in  this  county,  near  here,  in  greater  num- 
bers than  ever  before  known.  Horses  have  been 
frightened  in  passing  through  them  along  the 
road.  They  are  injuring  orchards.  This  shows 
how  soon  very  dry  weather,  such  as  we  have  re- 
cently had,  may  bring  them  forward. — Cyrus 
Thomas,  Carbondale,  111.,  Aug  28,  1880. 

Effects  of  Pyrethrum  on  different  Insects.— 

I  am  trying  every  day  experiments  with  Pyreth- 
rum powder.  I  find  very  little  difference  between 
the  sample  of  imported  powder  sent  me  and  the 
California  Buhach.  The  latter  is  somewhat 
stronger,  but  the  difference  appears  very  slight. 
Tried  upon  different  insects,  it  appears  to  aflFect 
the  higher  Hymetioptera  more  than  other  insects. 
Ants  are  almost  instantly  affected.  Wasps  con- 
tinue feeding  for  about  twenty  seconds,  and  are 
violently  affected    in  from  one  to  two  minutes. 
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Larvae  of  all  kinds  are  more  quickly  affected  than 
imagos.  Termites,  owing  probably  to  their  tender 
bodies,  are  instantly  affected  and  soon  killed. 
Spiders  resist  longer  than  anything  else.  They 
sometimes  change  their  skins  when  dusted  with 
the  powder.  Copris  and  Phaticciis  are  slightly 
affected,  and  long  resist  the  action  of  the  powder. 
Scolopeudridir,  affected  similarly  to  spiders.  Bugs, 
slightl}'  affected,  especial!}'  the  large  and  heavily 
armed  predaceous  species.  Large  grasshoppers, 
slightly  affected.  Roaches,  very  violently  af- 
fected. These  observations  refer  to  the  imme- 
diate action  of  the  dryand  undiluted  powder,  and 
are  comparative  only.  There  is  no  doubt  that 
insects  often  recover  from  slight  applications. — 
n.  G.  Hubbard,  Centerville,  Fla.,  Aug.  25,  1880. 

Modification  observable  in  Locusts. —  Guii- 
poda  atrox  {Cammila  pellucidd)  shows  indications 
of  a  transformation  (if  I  may  use  the  term)  into  a 
true  migratory  species  ;  the  posterior  abdominal 
segment  of  the  male  is  becoming  more  elongated 
and  tapering,  and  a  terminal  notch  is  appearing 
more  distinctly  than  in  specimens  I  have  hereto- 
fore examined.  The  wings  of  specimens  just 
received  from  Mr.  Lemmon  appear  to  me  longer 
than  in  specimens  previously  observed. — Cyrus 
Thomas,  Carbondale,  111.,  Sept.  7. 

Plant-feeding  Ground-beetles.  —  The  other 
day  at  Ammendale,  Md.,  large  numbers  of  a  black 
predaceous  beetle  {Haipahis  caliginosus  Say) 
were  noticed  in  rather  tall  plants  of  the  common 
ragweed  {^Ambrosia  artemisiirfolia),  and,  suppos- 
ing that  the}'  had  ascended  the  plants  to  prey  on 
some  herbivorous  insect,  or  possibly  on  insects 
that  might  be  attracted  to  the  flowers,  I  looked 
to  see  what  they  were  after,  as  I  knew  that  they 
sometimes  leave  the  ground  in  search  of  food. 
Judge  of  my  surprise  at  seeing  them  busily  en- 
gaged in  eating  the  contents  of  the  partly-grown 
fruit  of  the  plant !  Several  of  them  were  watched 
as  they  busily  gnawed  out  the  fleshy  albumen  of 
the  seed,  so  that  I  am  sure  of  the  fact.  Is  it 
usual  for  these  beetles,  that  are  commonly  sup- 
posed to  be  purely  carnivorous,  to  indulge  in 
vegetable  food  ? 

The  same  fact  was  also  observed  by  my  friend, 
C.  S.  Sheldon,  at  the  same  time. — Wm.  Trelease, 
Washington,  D.  C,  Sept.  13,  1880. 

Ants  vs.  Aletia  again. — Aug.  23. — Put  many, 
chrysalides  of  Aletia  at  the  openings  of  ant-hills 
of  all  the  species  I  could  find,  including  the  noted 
"Agricultural  Ant"  {Pogonomyrmex  barbatus), 
which  is  quite  common  here.  When  first  put 
down  the  ants  tugged  at  the  small  extremities  of 
the  chrysalides  a  few  moments,  after  which  they 
left  them  undisturbed.  In  not  one  of  the  species 
was  there  evinced  a  disposition  to  break  the 
shells.  Finally  I  crushed  several  chrysalides 
until  the  juices  appeared  ;  these  the  ants  of  each 


species  worked  upon  vigorously  until  they  were 
devoured  or  dragged  piecemeal  into  the  formi- 
cary. I  placed  a  full-grown  boll-worm  in  the 
thickest  of  a  strong  colony  of/*,  barbatus.  The 
ants  ran  over  the  larva,  and  a  few  seemed  to  give 
it  a  bite,  but  they  showed  no  disposition  to  over- 
power it,  allowing  it  to  crawl  off  in  its  lubberly 
way,  and  escape. 

In  the  evening  I  visited  a  strong  colony  of  P. 
barbatus,  where  I  had  left  many  chrysalides,  in- 
cluding a  number  still  rolled  up  in  the  leaves. 
The  ants  were  found  busily  engaged  cutting  the 
dried  leaves  to  pieces,  evidently  with  the  inten- 
tion of  removing  the  rubbish  from  their  "clear- 
ing," for  they  keep  everything  cleared  away  for  a 
space  ten  or  twelve  feet  around  their  entrance, 
not  even  sparing  cotton  plants.  Several  leaves 
had  already  been  removed,  but  the  chrysalides 
which  the  leaves  had  contained  were  lying  upon 
the  ground  undisturbed,  they  being  too  heavy  to 
remove,  and  the  ants,  from  some  cause  or  other, 
having  declined  to  cut  them  in  pieces. 

Aug.  24. — Visited  the  ants  early  to  learn  what 
they  had  done  about  the  chrysalides.  Many  of 
the  smaller  species  were  out  and  at  work,  but  the 
"Agriculturals"  had  not  yet  opened  their  doors, 
which  they  close  up  regularly  every  night  ;  but 
all  the  chrysalides  were  gone  ; — where  and  by 
what  taken  I  have  no  idea. 

Aug.  26. — Offered  many  eggs  to  the  ants,  but 
did  not  succeed  in  getting  them  to  take  a  single 
egg  from  a  leaf,  although  they  would  seize  upon 
it  and  carry  it  off  if  I  broke  it  loose  for  them.  I 
do  not  believe  ants  will  break  an  egg  from  a  leaf. 
Until  broken  loose  or  crushed  by  me  I  can  not 
get  them  to  notice  the  eggs  in  the  least.— J.  P. 
Stelle,  Calvert,  Tex. 

London  Purple  in  Texas. — Wherever  the 
London  Purple  was  used  it  was  most  decidedly 
approved  as  being  the  speediest,  the  cheapest, 
and  the  least  hurtful  to  the  growing  crop  and 
the  persons  applying  it  ;  some  of  both  classes  of 
laborers  affirming  that  sores  on  their  hands  had 
been  healed  by  the  time  they  got  through  with 
their  work,  and  I  could  hear  of  no  injury  to  man 
or  beast.  I  did  not  find  a  solitary  exception  to 
this  view  of  the  case.  The  London  Purple,  upon 
your  endorsement,  was  more  extensively  used  in 
this  quarter  than  any  other  portion  of  the  State. 
— William  J.  Jones'  report  from  the  Colorado 
Bottom,  Texas. 

Road  Dust  vs.  Cotton  Worms.— A  much 
traveled  road  runs  east  and  west  through  the 
field  ;  on  the  south  side  of  it  the  cotton  is  badly 
eaten  by  worms,  while  for  forty  feet  along  the 
north  side  it  does  not  seem  to  have  been  much 
disturbed.  I  investigated  for  the  cause  of  this 
exemption,  and  found  it  to  be  the  result  of  a 
south  wind   blowing  the  dust  stirred   up  in  the 
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road  over  the  plants.  It  seems  to  have  at  least 
retarded  the  work  of  both  boll  and  cotton  worms. 
—J.  P.  Stelle,  Calvert,  Tex. 

Pyrethrum  Roseum. — The  only  species  of  its 
genus  which  gives  a  good,  effective  insect  pow- 
der is  nowhere  cultivated,  but  grows  wild  in  the 
basal-alpine  zone  of  our  mountains  (6-8,000  feet). 
I  intend  to  again  visit  the  mountains  shortly,  and 
shall  try  my  best  to  comply  with  your  request, 
and  think  to  send  you,  in  September,  about 
one  pound  of  the  seed,  collected  by  myself. 
Whether  the  cultivated  plant  will  have  the  same 
excellent  properties  as  the  wild  one,  I  cannot 
decide.  The  insect  powder  of  the  market  is  re- 
cently much  adulterated,  but  the  genuine,  pure 
powder  of  Pynthnim  roseum  is  most  excellent 
for  every  injurious  insect.  This  I  can  vouch  for. 
The  plant  is  perennial,  so  that,  if  you  succeed  in 
cultivating  it,  the  produce  is  plentiful. — Dr. 
Gustav  Radde,  Tiflis. 

Boll  Rot. — I  send  you  by  to-day's  mail  a  small 
box  of  cotton  boils  as  a  sample  of  the  rot  which 
is  now  doing  great  damage  to  the  cotton  crop  in 
this  section.  This  species  of  rot  is  known  among 
old  planters  as  the  "greasy"  rot,  and  is  a  sequel 
or  result  from  either  very  wet  or  dry  summer. 
This  year  it  is  the  result  of  extreme  wet  weather. 
It  is  called  "greasy"  rot  from  the  first  appear- 
ance of  the  little  spots  which  show  themselves  on 
the  bolls.  These  spots  soon  turn  brown,  and 
the  whole  boll  is  soon  rotted.  It  is  principally 
the  top  crop  which  rots.  For  several  seasons  I 
have  thought  that  this  rot  was  caused  by  an  in- 
sect puncturing  the  boll  for  the  purpose  of  de- 
positing eggs.  When  the  bolls  are  fully  rotted, 
(luite  a  numberof  worms— small,  white,  with  very 
hard  heads— are  found  in  them.  It  may  be  that 
these  worms  are  a  species  of  maggot  deposited  in 
the  boll  after  it  commences  to  rot.  The  rot  may 
be  a  kind  of  mildew,     [i.] 

The  Cotton  Worm  has  behaved  very  singularly 
in  this  region,  having  been  sufficiently  numerous 
early  in  August  to  have  propagated  sufficiently 
to  destroy  the  cotton  crop  by  September  10  ;  but 
they  have  gradually  decreased,  in  spite  of  favor- 
able rainy  weather,  and  now  there  are  very  few 
of  them.  The  birds  and  ants  are  very  numerous, 
and  also  the  little  fly  which  destroys  the  eggs. 
[2.]  Prof.  Barnard  found  so  little  chance  for 
observation  here  that  he  went  up  the  river  — P 
S.  Shields,  Vidalia,  La.,  Sept.  10,  1880. 

[i-— There  is  little  question  but  that  this  kind  of 
rot  proceeds  from  a  puncture  or  the  gnawings  of 
the  Boll  Worm,  as  Prof.  Stelle  has  recently  proved. 
Your  specimens  corroborate  this  fact.  Both  the 
fungus  and  the  maggots  are  after  effects.  2.— 
The  natural  enemies,  no  doubt,  kept  the  worms 
in  check.] 

London  Purple.— Most  of  the  farmers  out  here 
use  Paris  Green,  but  I  persuaded  several  to  try 
London  Purple,  and  all  report  excellent  results, 
and  I  used  it  myself  upon  several  kinds  of  bugs 
and  on  the  Army  Worm.  I  like  it  much  better 
than  Paris  Green,  and  it  works  better  in  my  case 
—does  not  settle  so  quick.     I  think  it  is  bound 


to  take  the  place  of  Paris  Green,  which  is  being 
adulterated  so  much  that  it  is  almost  impossible 
to  get  the  genuine.  I  shall  recommend  it  highly 
next  year. — S.  H.  Fox,  St.  Louis,  Mo.,  Sept.  20. 

Effect  of  Pyrethrum  on  Boll  Worm. — Aug. 
27th — Sprayed  extract  Pyrethrum  (Buhach)  on 
stalk  of  cotton  containing  three  small  Heliothis: 
one  of  these  was  partially  in  the  ball,  the  other 
two  were  on  the  flowers.  The  extract  was  made 
by  taking  half  a  tin  package  of  Milco's  Buhach, 
introducing  it  into  a  glass  flask,  adding  half 
gallon  of  95  per  cent.  Ethyl  Alcohol,  allowing  it 
to  stand  corked  for  (24)  twent)'--four  hours  ;  I 
then  introduced  a  tube  of  glass  thirty-six  inches 
long  and  one-fourth  of  inch  in  diameter  into  the 
cork,  and  then  subjected  the  flask  and  con- 
tents to  the  gentle  heat  of  a  water  bath,  never 
allowing  the  heat  to  reach  the  boiling  point  of 
alcohol.  This  gentle  heat  was  continued  five 
hours  and  the  flask  then  set  aside  to  cool.  When 
cool,  before  using,  the  liquid  was  diluted  with 
twenty  tirries  its  volume  of  water.  In  five  minutes 
after  the  application  of  the  diluted  extract  to  the 
stalk  by  means  of  a  sprinkler,  the  three  worms 
fell  to  the  ground  and  rolled  over  and  over  as  if 
in  pain,  at  times  they  attempted  to  crawl  off  but 
would  be  siezed  with  convulsions.  Thej'  did 
not  get  far  from  the  stalks  from  which  the}^  fell, 
but  lived  more  than  six  hours,  dying  sometime 
during  the  night. 

2.  Sept.  17th — In  the  following  experiment  I 
used  some  of  the  same  extract  spoken  of  in  pre- 
ceding experiment.  The  quantity  this  time  was 
half  pint  extract  to  five  pints  water.  I  selected 
a  spot  in  the  cotton  field  where  Aletise  were  toler- 
ably numerous.  There  were  three  stalks  of 
cotton  growing  close  together,  and  the  vines  of 
Morning  Glory  had  densely  intertwined  them- 
selves with  these  three  plants,  making  the  foliage 
very  thick  and  hard  to  penetrate.  I  caught  a 
number  of  Aletiae  from  other  stalks  of  cotton  and 
put  them  on  these  until  I  could  count  120.  In 
all  this  time  neither  I  nor  either  of  the  gentlemen 
present  to  witness  the  experiment  noticed  a 
boll  worm  (Heliothis).  I  used  a  small  fountain 
pump  made  by  Rumsey  &  Co.,  Seneca  Falls,  N. 
Y.  We  spraj'^ed  the  diluted  extract  over  three 
rows  for  about  twenty  feet,  throwing  more  upon 
the  three  plants  mentioned  than  elsewhere. 
Whilst  the  spray  was  falling  upon  this  thick 
foliage  I  closely  watched  its  effect:  to  my  sur- 
prise a  large  Heliothis  appeared  on  a  leaf,  seem- 
ing to  be  bewildered  and  making  rapid  exertions 
to  get  off.  On  examination  I  found  it  had  come 
from  the  interior  of  a  full  grown  boll  on  which 
it  was  feeding ;  the  orifice  it  had  cut  was  on 
the  upper  side,  and  I  suppose  some  of  the  fine 
spray  passed  through  the  orifice,  and  disturbing 
it  in  its  excavations,  caused  it  to  come  forth. 
Soon  after  it  appeared  it  crawled  on  a  leaf  which 
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had  been  slightly  wetted  with  the  extract,  and  in 
two  minutes  from  the  time  the  extract  was  thrown 
on  the  plants  this  Heliothis  fell  to  the  ground, 
and  after  convulsions,  rolling,  crawling,  twist- 
ing, which  lasted  an  hour  and  a  quarter,  it  died. 
In  four  minutes  about  half  of  the  Aletiae  had 
fallen  to  the  ground  and  were  in  convulsions, 
the  younger  worms  falling  first.  At  the  end  of 
one  hour  there  were  but  four  larvsc  of  Aletia  on 
the  cotton  that 'had  been  reached  by  the  extract, 
and  these  were  evidently  much  affected  by  it,  so 
that  I  think  they  will  die.  I  regret  that  the 
number  of  boll  worms  is  so  small  since  these 
excessive  rains  and  cold  weather  that  I  experi- 
ment under  difficulties.  Some  chrysalides  of 
Aletia  were  on  the  cotton  to  which  I  applied  the 
diluted  extract  in  this  experiment  ;  I  am  keeping 
them  carefully  to  see  if  they  retain  vitality. — R. 
W.  Jones,  Oxford,  Miss. 

Boll  Worm  devouring  Cotton  Worm.— I 
went  to  Holly  Springs  to-day,  to  visit  a  field  near 
that  place,  in  company  with  Judge  Lawrence 
Johnson,  in  which  the  cotton  had  been  fearfully 
"  ragged  "  by  Aletia,  and  in  which  great  damage 
has  been  done  by  Heliothis.  The  upper  leaves 
of  the  plants,  in  a  large  part  of  the  field,  have 
been  consumed,  excepting  the  "  ribs,"  and  there 
are  thousands  of  chrysalides.  The  bolls  are  get- 
ting old  and  tough  now,  and  the  boll  worms  have 
turned  to  eating  the  chrysalides  of  Aletia.  I  dis- 
covered this  soon  after  entering  the  field,  and 
called  Judge  Johnson's  attention  to  it  ;  we  both 
saw  the  Heliothis  eating  the  chrysalides  of  Aletia. 
Another  fact  :  we  saw  Aletia  eating  young  bolls 
and  their  contents  in  places  where  the  leaves  had 
been  consumed. 

1  have  noticed,  in  many  instances,  that  when 
the  Boll  Worm  eats  the  contents  of  a  boll,  and 
the  excrement  is  exposed  on  the  boll  to  the  rain 
for  some  time,  that  it  is  relieved  of  certain  color- 
ing matter,  and  seems  to  be  unchanged  cellu- 
lose, having  the  fibrous  structure  of  cotton  when 
the  ball  opens  naturally.  This  shows  that  the 
food  of  Heliothis,  that  which  nourishes  it,  is  the 
juices  and  seeds  of  the  young  boll.  I  do  not 
know  that  this  last  fact  is  of  any  special  practical 
value,  but  it  seems  to  me  to  be  exceptional. 
— R.  W.  Jones,  Oxford,  Miss.,  Sept.,  24,  I880. 

Insect  Enemies  of  Growing  Rice. — I  inclose 
a  letter  from  Mr.  John  Screven,  Savannah,  Ga. , 
relative  to  the  depredations  committed  on  grow- 
ing rice  by  two  larvte  (one  of  them  evidently  of  a 
Scarabjeid).  He  has  sent  me  specimens  of  each 
kind  of  larva,  which  I  forward  to  j'ou  to-day  by 
Adams  Express. 

Will  you  have  the  kindness  to  enter  into  cor- 
respondence with  Mr.  Screven,  and  give  him  such 
instructions  as  will  enable  him  to  collect  speci- 
mens of  the  perfect  insects,  and  to  furnish  you 
with  such  additional  points  in  the  histor}^  of  these 
destructive  pests  as  may  be  useful  for  publica- 
tion.— J.  L.  LeConte,  Sept.  15,  1880. 


[We  shall  publish  in  our  next  number,  the 
interesting  communication  which  Dr.  Le  Conte 
so  obligingly  incloses,  and  we  quote  further  from 
Mr.  Screven's  letter  ;] 

I  also  send  specimens  of  what  planters  call 
the  "  Grub."  It  infests  the  rice  fields,  especi- 
ally in  mold  lands,  beginning  its  work  in 
June,  before  the  harvest  flow  is  put  on  the  fields. 
Inundation  is  the  only  remedy  for  them,  and  is 
effective,  as  it  is  peculiarly  a  dry-land  worm. 
Like  the  "  Maggot,"  it  attacks  the  roots  of  the 
rice,  and  is  very  destructive  in  its  ravages. 

"  The  "  Maggot  "  is  a  water,  and  the  "  Grub  " 
is  a  dry-land  insect.  Drjing  the  fields  for  a  few 
days  is  the  remedy  for  the  one,  and  inundating 
them  is  the  remedy  for  the  other.  In  the  course 
of  a  crop,  lasting  in  its  cultivation,  say  160  days, 
the  fields  are  dr}'  during  80,  and  inundated  dur- 
ing 80  days.  The}' are  again  dr)'  from  September 
to  March.  One  would  imagine  that  either  remedy 
would  suffice  in  its  respective  application  to  ex- 
tirpate  both  "  Grub  "  and  "  Maggot,"  but  still  they 
come  from  year  to  year,  born,  as  it  were,  out  of 
nothing  ! 

I  would  be  glad  to  have  the  opportunity  and 
the  privilege  of  sending  you  other  specimens  of 
the  insect  enemies  of  the  rice  plant — as,  for  ex- 
ample, the  "Caterpillar"  and  "  Water  Weevil." 
The  latter  is  so  called  because  it  resembles 
closely,  in  form  and  size,  the  ordinary  grain 
weevil.  It  is  a  water  insect,  feeding  on  the  tender 
formation  between  the  frame-work  on  the  leaves 
of  the  young  plant  when  it  is  in  the  "Stretch 
Flow,"  giving  a  pale,  sickly  hue  to  the  field,  and 
sometimes  destroying  the  plant  by  the  extirpation 
of  its  breathing  apparatus.  The  "  Water  Weevil  " 
makes  its  advent  in  April,  and  disappears  in  May. 

[The  "  Grub  "  is  evidently  the  larva  of  a  beetle 
belonging  to  the  famil)'-  Scarabcsidce,  and,  appar- 
ently, to  the  genus  Ligynis.  The  larvae  in  this 
genus  are  known  to  develop  very  rapidly,  and 
one  species  (Z.  rugiccps  Lee),  is  very  common  in 
the  South,  and  destructive,  in  the  beetle  state, 
to  the  roots  of  sugar-cane  and  corn  (see  May  No. 
of  this  magazine,  p.  130).  The  "  Maggot  "  is  un- 
like anj'thing  we  have  in  our  cabinet.  It  is  ap- 
parently Coleopterous,  but  benrs  no  resemblance 
to  Donacia  larvaj,  which  occur  under  water,  or 
to  the  Sitophilus  oryzcc,  which  infests  the  rice  grain. 
It  resembles  most  those  of  certain  small  Longi- 
corns  belonging  to  the  genus  Oberia.  We  should 
be  pleased  to  have  you  send  us,  if  possible,  the  _ 
other  stages  of  these  insects.  If  allowed  to  attain 
their  full  growth,  and  watch  be  kept  upon  them, 
you  will  observe  into  what  form  of  winged  insect 
they  change.  The  connection  of  the  "Maggot" 
with  putrescence  is  worthy  of  investigation,  for 
an  examination  of  the  specimens  sent  does  not 
indicate  that  the  insect  is  necessarily  connected 
with  the  putrescence.  In  order  to  combat  the 
evil,  one  of  the  most  important  points  to  learn 
is,  what  becomes  of  the  insects  after  the  crop  is 
gathered  ;  and  in  order  to  determine  this  it  is 
necessarj'  to  watch  them  through  their  trans- 
formations.] 
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Answers  to  Correspondents. 

Blind-eyed  Smerinthus. — Mrs.  J.  B.  Harri- 
son, Franklin  Falls,  iV.  H.—Ihe  moth  you  send, 
which  flew  into  the  house  at  lamp-light,  is  Stner- 
intlnis  cxciccatits  Smith,  the  larva  of  which  feeds 
upon  apple.  The  species  is,  however,  not  corn- 
er mon  enough  to  d_p  an^'  serious  damage, 
^^■(^hite  waxy  Secretion  on  Stems  of  Bitter 
Sweet.—/.  A.  L.,  Albany,  N:  F.— The  white 
wa.xy  secretion,  usually  with  transverse  ribs, 
upon  the  stem  of  the  Scclastrits  scandens  is  pro- 
duced by  the  Two-spotted  Treehoppei^  (j5'«- 
chophylhim  binotatum  Say),  for  a  covering  to 
its  eggs..  This  insect  is  found  upon  the  Grape- 
vine, the  Redbud  and  a  number  of  other  trees 
and  shrubs,  but  more  particularly  upon  the  Hop 
tree  {Ptelea  trifoliatd).  We  have  in  past  years 
hatched  it  from  the  eggs.  The  waxy  matter  is  gen- 
erall}^  transversely  ribbed,  and  under  each  mass 
is  a  small  scar.  The  eggs  are  normally  placed  so 
as  to  slope  one  way  and  spread  out  from  the 
mouth  of  the  scar,  under  and  just  beneath  the 
bark.  The  wood  is  not  deadened.  Each  egg  is 
0.9  """•  long,  broadest  at  base,  extremely  deli- 
cate, watery-white  in  color,  with  a  faint  tinge  of 
orange  near  the  tip.  We  have  found  the  recently 
hatched  larva;  on  the  loth  of  May,  and  they 
went  through  their  first  molt  on  the  i8th.  Some 
went  through  their  third  molt  June  5,  and 
changed  to  the  perfect  insect  June  12.  They  do 
not  jump  until  they  acquire  wings,  and  the  larva 
does  not  possess  the  peculiar  beak-like  prolonga- 
tion of  the  thorax  which  is  so  conspicuous  in  the 
perfect  insect. 

Prickly  Ash  Larva:  Tachinid  Eggs.—/'. 
W.  Jones,  Oxford,  Miss.—T\\&  larva  on  Prickly 
Ash  is  that  oiPapilio  cresphontes  Cram.  The  eggs 
on  Cotton  Worm  are  those  of  Tachina  fly.  One 
of  the  worms  succeeded  in  transforming  to  chry- 
salis and  shedding  an  egg  on  the  cast  skin  before 
the  Tachina  maggot  hatched. 

Insects  affecting  Cotton  Y'\s,vit.—E.  Jardin, 
Rochefort-sur-mer,  France. — We  shall  take  plea- 
sure in  forwarding  the  desired  information  for 
your  work  on  Cotton  as  soon  as  we  can  find 
time. 

Worms  on  Cabbage  :  Boll  Worm  Feeding 
on  Leaf.— A\  W.  Jones,  Oxford,  Miss.— Youx 
No.  22,  feeding  on  leaf  of  Cotton,  is  Hcliothis 
armigera.  It  frequently  so  feeds,  especially  to- 
ward the  end  of  the  season.  The  worms  on  cab- 
bage, rutabagas  and  turnips,  are  Pionea  rimosalis. 
See  p.  22,  January  number. 

Buggy  Peas, —  Vou  will  please  find  inclosed 
"buggy"  peas.  The  insect  is  quite  a  pest  in 
this  section,  where  peas  are  raised  in  large  quan- 
tities. Can  you  suggest  a  means  of  destruction 
or  prevention  ?  I  suppose  you  are  familiar  with 
the  habits  of  the  insect.     Any  information  would 


be  very  thankfully  received  by  yours — Alex. 
Berger,  Milwaukee,  Wis.,  Sept.  24,  1880. 

We  refer  j^ou  for  the  natural  history  of  the  Pea 
weevil  {Bruchus  pisi),  to  our  3rd  Mo.  Ent.  Rep. 
(pp.  44-50),  from  which  we  quote  : 

Many  eminent  seedsmen — Mr.  Langdon,  for 
instance,  as  I  have  been  credibly  informed — eifec- 
tually  kill  the  weevils  by  inclosing  the  peas  in 
tight  vessels  along  with  camphor.  The  same 
object  is  attained  by  keeping  peas  two  years, 
and  taking  care  that  the  beetles  do  not  escape 
before  they  die.  Peas  will  grow  well  when  kept 
for  two  years,  or  even  longer,  but  they  should 
alwa3's  be  well  dried  so  as  not  to  mold.  A  good 
plan  is  to  tie  them  up  in  bags  and  hang  them  in 
an  airy  place  from  the  time  they  are  gathered  till 
about  Christmas,  and  then,  in  order  that  they  may 
not  become  too  dry,  to  put  them  into  tighter 
vessels. 

Another  quick  and  effectual  way  to  kill  the 
weevil,  is  to  inclose  the  peas  in  a  tight  vessel, 
and  pour  among  them  a  small  quantity  of  bi- 
sulphide of  carbon. 

Glow  Worm. — I  inclose  in  the  accompanying 
box  a  species  of  phosphorescent  insect — probably 
a  "Glow  Worm" — the  first  I  ever  saw  in  this 
country.  I  found  it  at  Chatham,  Morris  County, 
N.  J.,  on  Monday  evening  last.  It  was  on  the 
ground,  and  when  found  was  emitting  a  brilliant 
light,  which  it  seemed  to  control  at  will.  I 
would  be  obliged  if  you  would  favor  me  with  the 
classification  of  this  little  insect. — James  J,  Dean, 
New-York,  Sept.  22,  1880. 

Your  insect  is  the  larva  of  Phottiris  pensylva- 
nica  De  Geer,  and  as  a  fuller  reply  to  your  ques- 
sion,  we  reproduce  from  the  Cotmtiy  Gentleman 
for  January  6,  1S70,  what  we  said  of  it  then  : 

Eds.  Country  Gentleman — The  Glow  Worm 
spoken  of  by  "  B,"  of  West  Hartford,  Ct.,  on 
page  322  of  your  last  volume,  and  which  you 
were  kind  enough  to  send  me  for  determination, 
is  the  larva  of  the  Penns3'lvania  Fire-beetle  {J'ko- 
tziHs pensylvanica  De  Geer).  It  so  happens  that 
I  have  traced  this  very  species  through  its  trans- 


[Fig.  123.] 


formations,  and  I  con- 
sequently had  no  diffi- 
culty in  recognizing  it. 
There  are  two  beetles 
in  the  United  States, 
both  commonl}'  called 
"  Fire-flies,"  which  are 
now  known  to  be  lu- 
minous, in  their  larval 
as  well  as  in  their  per- 
fect states.  The  other 
species  {Photinns  pyr- 
alls  Linn.),  was  figured 
for  the  first  time  in  its 
three  different  stages, 
in  the  American  Ento- 
mologist. Vol.  I,  p.  19,  and  I  present  herewith 
figures  of  the  species  you  send  — a,  showing  the 
larva,  with  the  characteristic  brush-like  proleg, 
which  is  retractile;  /',  one  of  its  legs  magnified, 
and  c,  the  beetle.  Both  the  males  and  females  of 
these  two  species  of  "Fire-flies"  have  wings, 
and  therein  they  differ  from  the  true  Glow  Worm 
of  England  {Lampyris  noctihica),  the  female  of 
which  is  wingless,  and  emits  a  much  more 
brilliant  light  than  does  her  winged  mate. — C. 
V.  Riley. 


PhOTURIS     I'ENSYLVANICA. — 

a,  larva,  dorsal  view;  b,  one 
of  its  lees  enlarged  ;  c,  beetle 
(after  Riley). 


Tiru 


Vol  III, 


VOLl.       NEW  YORK,  NOVEMBER,  1880, 


No.  11. 


PUBLISHED    MONTHLY    BY 

THE  HUB  PUBLISHING  CO.  of  n.  y. 

323  Pearl  St.,  New  York. 


TERMS Two  dollars  per  annum,  in  advance. 

EDITED  BY 
CHARLES  V.  RILEY Washington,  D.  C. 

ON  THE  CHANGES  THAT  TAKE  PLACE  IN  THE 
MOUTH-PARTS  AND  LEGS  OF  SOME  LEAF- 
MINING  LEPIDOPTEROUS  LARVJl. 

BY  V.  T.  CHAMBERS,  COVINGTON,  KY. 

In  my  address  as  President  of  the  "Cin- 
cinnati Society  of  Natural  History,"  {vol. 
2, p.  71  of  the  Journal  of  the  Society),  I  have 
given  some  facts  as  to  the  metamorphoses 
of  the  mouth-parts  of  certain  Tineid  larvae; 
and,  at  the  request  of  the  editor,  I  submit 
these  facts,  together  Avith  some  others,  both 
upon  the  mouth-parts  and  legs  of  these 
larvse,  to  the  readers  of  the  American 
Entomologist. 

If  we  examine  the  mouth-parts  (or  trophi, 
as  they  are  technically  termed,)  of  any 
ordinary  caterpillar,  whether  of  the  macro 
or  micro-lepidoptera,  we  shall  find  that 
they  consist  of  an  upper  lip  or  labrum; 
two  strong  jaws  or  mandibles;  two  weak 
jaws  or  maxillae;  and  a  labium;  and  the 
maxillae  and  labium  are  each  provided 
with  a  pair  of  feelers  or  palpi;  in  other 
words,  it  is  a  typical  insect  mouth,  posses- 
sing all  of  the  parts  of  such  a  mouth 
moderately  developed.  Differences  in  the 
development  of  the  different  parts  in  differ- 
ent species  will  be  detected,  but  typically 
the  mouth-parts  are  the  same.  In  addi- 
tion to  the  parts  above-named,  the  labium 
will  be  found  to  be  armed  with  a  spinneret 
which,  however,  with   the    silk  glands,  is 


believed  to  be  only  a  special  development 
of  the  salivary  glands  and  duct  of  other 
larvae.  Such  trophi  are  represented  in  Figs. 
124  and  125.  In  Fig.  124  the  organs  are 
extended,    and   in    Fig.    125   they    are  re- 


Larval   head   of   Liihocolletis  ornatella    in    seventh   stage: 
lettered  parts  as  in  Fig.  125  (after  Chambers). 


Head  of  larv-a  oi  LithocoUetis  guttifinitella  :  a,  labium 
and  palpi ;  i5,  maxillae  ;  <r,  mandibles  ;  </,  antennae  ;  ?,  labrum  ; 
y,  ocelli  (after  Chambers). 

tracted.  These  figures  are  typical  of  the 
ordinary  form  of  Lepidopterous  larval 
trophi. 
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The  larvae  of  Lithocolletis  are  divided 
into  three  groups,  known  as  the  flat,  the 
ornatella  or  intermediate,  and  the  cylindri- 
cal groups.  In  the  flat  group,  the  larvae  in 
their  first  five  stages  are  flat,  have  membra- 
neous, retractile  thoracic,  ventral  and  anal 
legs,  and  trophi  of  the  "first"  form.  At  their 
5th  molt  they  become  vertically  thickened 
and  more  cylindrical,  and  assume  trophi  of 
the  "  second "  form,  with,  however,  the 
mandibles  small  and  functionless  ;  their  7th 
stage  is  like  the  6th,  they  never  acquire  ar- 
ticulated legs,  and  they  pupate  in  the  mine. 
In  L.  ornatella  the  first  five  stages  resemble 
the  first  five  of  the  flat  group,  but  the  larva 
is  not  so  much  flattened  ;  but  at  the  5th 
molt  the  larva  becomes  approximately 
cylindrical,  has  well-developed  articulated 
thoracic  legs,  and  trophi  of  the  2d  form, 
with  the  mandibles  large  and  strong. 
Neither  of  these  groups  of  larvae  eat  any- 
thing in  the  6th  and  7th  stages,  and  onia- 
tella  (the  only  known  representative  of  its 
group),  leaves  the  mine  to  pupate.  The 
larvae  of  the  cylindrical  group,  in  their  first 
three  stages,  resemble  those  of  the  two  pre- 
ceding groups,  being  flat,  with  trophi  of 
the  first  form  and  membraneous  legs,  but 
they  are  more  elongate  and  slender.  But 
at  the  3d  (instead  of  5th)  molt,  they  ac- 
quire well-developed  articulated  thoracic 
legs,  with  trophi  of  the  second  form,  and 
large,  strong  mandibles,  and  a  cylindrical 
form  ;  they,  like  the  flat  group,  pupate  in 
the  mine.  The  larva  of  Leucanthiza  aviphi- 
caj-pecefoliella  (Clem.),  the  only  representa- 
tive of  the  genus,  in  form,  structure,  his- 
tory and  habits  resembles  very  closely 
Lithocolletis  ornatella.  The  larvae  of  Gra- 
cilaria,  Ornix  and  Coriscium,  in  their  first 
stage,  resembles  those  of  the  flat  group  of 
Lithocolletis,  but  at  their  first  molt  they  ac- 
quire a  cylindrical  form,  well-developed 
thoracic  legs,  and  well-developed  trophi  of 
the  second  form,  and  then  resemble  the 
larvae  of  the  cylindrical  group  of  Lithocol- 
letis. They  have  only  five  larval  stages, 
and  their  habits  as  to  pupation  are  various. 
Some  never  leave  their  mines  except  to  pu- 
pate. Some  leave  one  mine  and  make 
another  after  their  second  rnolt ;  and  some. 


after  that  molt,  feed  externally.  All  the 
larva  above  mentioned  have  three  pairs  of 
thoracic,  three  of  ventral,  and  one  of  anal 
legs.  The  larvae  of  Phyllocnistis  have  no 
thoracic  legs,  but  have  eight  pairs  of  mem- 
braneous retractile  abdominal  legs,  and  an 
anal  pair.  They  are  flat,  with  trophi  of 
the  first  form,  except  in  their  last  stage, 
when  they  are  oblong-conical,  and  have 
greatly  aborted  trophi  of  the  second  form. 
They  pupate  in  the  mine,  which  they  never 
leave  until  the  imago  is  disclosed. 

These  facts  have  been  elsewhere  previ- 
ously stated  by  me,  but  for  the  better  un- 
derstanding of  this  paper  it  is  deemed  best 
to  repeat  them  here. 

Fig.  124  represents  the  trophi  of  the  larva 
of  Lithocolletis  ornatella  Cham.,  and  Fig.  125 
those  of  L.  guttifinitella  Clem,  in  their  7th 
and  6th  larval  stages;  but,  as  will  presently 
be  shown,  they  are  very  different  from  the 
trophi  of  the  same  species  in  the  five  pre- 
ceding larval  stages;  as,  indeed,  will  be 
evident  at  a  glance,  by  comparing  Figs.  124 
and  125  with  Fig.  126,  which  represents  tro- 
phi of  larvae  of  either  species  in  their  first 
five  stages.  In  Fig.  124  and  125  "di"  is  the 
labium  with  spinneret,  and  with  the  i)alpi 
on  each  side;  "^,"  maxillae  with  palpi;  "^." 
mandibles;  'V,"  antennae;  "^,"  labrum  and 
"/,"  eyes.  The  only  notable  difference  in 
these  figures  is  that  the  mandibles  are  much 
larger  in  Fig.  154  than  in  Fig.  125.  I  form- 
erly thought  that  this  difference  might  be 
owing  to  the  different  habits  of  the  larvae. 
The  larvae  of  L.  giittififiitella,  and  all  of  the 
allied  species,  forming  what  is  called  the 
flat  group,  in  allusion  to  their  form,  do  not 
eat  after  their  fifth  molt;  and  never  leave 
the  mine;  and,  except  that  they  spin  their 
cocoons  in  the  7th  stage,  their  6th  and  7th 
stages  are  as  completely  quiescent  or  rest- 
ing stages  as  is  the  pupa  state.  Neither 
does  the  larva  of  L.  ornatella,  (which,  of 
itself,  forms  the  second  group)  eat  in  the 
6th  and  7th  stages;  but  in  its  7th  stage  it 
cuts  a  lunate  slit  in  the  cuticle  of  the  leaf; 
leaves  its  mine,  and  crawls  away  to  pupate 
elsewhere. 

The  larva  of  L.  ornatella  is  also,  in 
its  6th  and  7  th  stages,  supplied  with  well- 
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developed  articulated  feet  on  the  thoracic 
segments,  and  its  pro-legs  are  armed 
with  the  circle  of  hooklets,  as  in  ordi- 
nary caterpillars.  In  the  flat  group  of 
larvge,  however,  the  jaws  are  not  only 
greatly  aborted  and  functionless  in  the 
last  two  stages  of  larval  life,  but  the  tho- 
racic feet,  as  well  as  the  ventral  ones, 
are  membraneous,  and  neither  set  is  armed 

[Fig.  136.1 


First  form  of  trophi  and  antennas  in  Lithocolletis  guttifini- 
tella  (after  Chambers). 

with  either  claws,  or  the  circlet  of  tenta- 
cles. These  differences  of  structure  would 
seem  to  be  correlated  with  the  differences 
of  habit  above  mentioned;  but  if  so,  what 
shall  we  say  as  to  the  larvK  of  the  third 
group  of  the  same  genus,  comprising  the 
majority  of  the  species,  and  in  allusion  to 
the  form  of  the  larvce  called  the  "  cylindric- 
al "  group  ?  These  larvae  are  flat  in  their 
first  three  stages,  as  are  those  of  ornatella 
and  the  flat  group,  in  their  first  five  stages. 
But  at  their  third  molt  they  undergo  the 
same  changes  of  form  and  of  trophi  and 
feet   that  ornatella  does  at   its    fifth  molt. 


First  form  of  trophi  in  Phyllocnistis  vitifoliella 
(after  Chambers). 

and  are,  therefore,  structurally  as  capable 
of  leaving  the  mine  and  crawling  away  as 
is  the  larva  of  ornatella.  Yet,  they  not  only 
do  not  do  so,  but  continue  to  feed  in  the 
mine,  and  pupate  there.  This,  however, 
is  apart  from  my  present  purpose.  The 
fact,  however,  indicates  that  the  develop- 
ment of  the  jaws  and  feet  is  independent 


of  the  habit  of  leaving  the  mine,  and  is  also 
independent  of  their  habits  in  the  mine. 

I  have  already  referred  to  the  form  of 
trophi,  shown  in  Fig.  126,  as  different  from 
the  form  shown  in  Figs.  124  and  125.  Fig. 
126  represents  what  I  call  the  first  form  in 
allusion  to  the  time  of  larval  life  when  it  is 
exhibited;  Figs.  124  and  125  represent  in 
the  same  way  the  second  form,  and  is,  as  be- 
fore stated,  the  form  found  in  ordinary  cat- 
erpillars when  they  leave  the  eggs;  and,  in- 
deed, in  all  caterpillars,  so  far  as  is  known, 
except  in  the  earlier  stages  of  the  larvae  of 
the  genera  Fhyllocnistis,  Lithocolletis,  Leu- 
canthiza,  Coriscium,  Gracilaria  and  Ornix  ; 
and  it  is  found  in  the  later  stages  of  them. 

[Fig.  128.] 


Phyllocnistis   vitifoliella  :    a,  head  of  last  larval  stage  ; 
b,  head  of  immature  pupa  pressed  of  the  larval  head. 

The  difference  consists  not  only  in  the 
different  size,  form  and  degree  of  develop- 
ment of  the  different  organs,  but  in  the 
presence  or  absence  (apparently)  of  some 
of  the  organs  themselves.  Thus,  in  the  first 
form  (Fig.  126),  only  labrum,  mandibles 
and  labium  have  been  detected;  the  spin- 
neret is  very  rudimentary,  and  there  is  no 
trace  of  either  maxillary  or  labial  palpi,  or 
of  maxillae.*  In  the  second  or  ordinary 
form  not  only  are  the  labrum  and  labium 
greatly  altered  in  form  and  size  and  rela- 


*  In  the  larvae  of  the  flat  group,  in  which  the  trophi  of  the 
first  form  attain  their  full  size  at  the  end  of  the  fifth  stage,  and 
in  which  they  are  larger  than  in  any  other  of  the  genera  or 
species  mentioned,  their  width  is  only  l-150th  inch;  length 
about  l-300th  inch;  and  vertical  thickness  not  more  than 
l-2000th  of  an  inch.  The  front  margin  of  the  labrum  is  scal- 
loped and  fie.xed  downwards  in  the  middle  (Fig.  126),  so  that 
the  teeth  of  the  mandibles  appear  in  a  focal  plane  above  the 
labrum,  which  is  dentate  and  ciliated  in  some  species.  These 
facts,  with  the  result  of  my  first  dissections  (made  with  needles), 
induced  me  to  think,  and  to  state  in  the  address  above  referred 
to,  that  the  ma.xillae  were  united  above  the  labium,  forming 
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tive  importance,  but  the  spinneret  is  well 
developed,  as  also  are  the  maxillse,  and 
both  pairs  of  palpi.  If  now  we  pass  on  to 
the  pupa  and  imago,  we  find  that  the  man- 
dibles, labrum  and  labium  have  disap- 
peared, or  are  greatly  aborted  and  func- 
tionless,  whilst  the  maxillae  and  one  or 
both  pairs  of  the  palpi  are  relatively 
greatly  developed.  In  other  words,  pre- 
cisely those  organs  which  have  the  greatest 
development  in  the  earliest  larval  stages 
are  aborted  and  functionless  in  the  imago, 
and  vice  versa  ;  whilst  the  second  or  ordi- 
nary form  of  trophi  is  an  intermediate  state 
in  which  all  of  the  organs  are  relatively 
well  developed.  Reverting  to  the  six  genera 
before  mentioned,  in  which  alone,  and  only 
in  their  earlier  stages,  the  first  form  of 
trophi  has  as  yet  been  found,  we  find  that 
in  Phyllocnistis  the  larva  passes  through 
only  two  stages  before  becoming  a  pupa ; 
the  first  is  its  active  feeding  stage,  lasts 
about  three  days,  and  is  characterized  by 
the  first  form  of  trophi  (Fig.  127,)  and  by 
the  absence  of  all  true  legs,  and  by  the 
presence  of  a  retractile  membraneous  ap- 
pendage, or  pseudopodium,  slanting  down- 
wards from  each  side  of  each  ventral 
segment,  except  the  last,  from  the  apex  of 
which  there  are  two  long  ones.  In  its  second 
stage,  which  lasts  not  more  than  a  day,  it 
has  trophi  of  the  second  form,  but  with  all 
of  the  organs  except  the  spinneret  aborted 
and  functionless  (Fig.  128  a).  It  still  has 
no  true  legs,  only  the  lateral  and  anal  pseu- 
dopodia  above  mentioned.  It  pupates  in  its 
mine,  and  the  pupa  has  maxillae  and  labial 
palpi,  jointed  legs  and  wings.  Fig.  128,  b, 
represents  the  head  of  an  immature  pupa. 
The  organs  (/)  antennae,  {d)  maxilla  and 
((?)  labial  palpi,  filled  the  empty  cast  {a)  of 
the  larval  head,  terminating  in  the  corres- 
ponding parts  thereof  ;    but  in    mounting 


the  floor  of  the  mouth.  This  is  incorrect;  there  are  no  max- 
illae, and  what  I  then  supposed  to  be  the  maxilla;  was  the 
toothed  and  ciliated  labrum,  as  I  have  since  demonstrated  t)y 
other  dissections.  Organs  of  the  dimensions  above  given  are 
difficult  to  dissect  with  instruments,  as  they  break  and  tear, 
and  their  true  relations  may  be  misunderstood.  But  if  the 
head  of  the  larva  is  cut  off  (or  its  cast-off  skin  will  do),  and 
mounted  as  for  microscopic  examination  in  glycerine  and  gum 
water  (Farrant's  medium  of  the  microscopists),  and  set  away 
for  a  few  hours  until  it  is  permeated  by  the  fluid,  which  has 
had  time  also  to  become  stiff;  and  if  the  slide  and  glass  are 
then  clasped  tightly  between  the  thumb  and  finger,  and  a  turn 
given  to  the  slide,  the  mouth-parts  will  separate  so  that  each 
will  be  shown  separately  and  distinctly. 


the  specimen  for  preservation  as  a  micro- 
scopic object,  they  have  been  pressed  back 
and  thrown  out  of  position.  {/)  represents 
the  cephalotheca.  In  the  first  form  (Fig. 
127)  the  labium  is  large  and  capable  of 
great  protrusion  and  eversion,  and  they  are 
presented  in  this  condition  in  the  figure  ; 
when  they  are  retracted  the  rod,  a,  disap- 
pears, being  concealed  in  a  groove  in  the 
side  of  the  rod  b. 

The  labium  of  Gracilaria  robiniella  in  its 
first  larval  stage  resembles  that  of  Phylloc- 
nistis, and,  as  just  stated,  all  the  trophi  oiCor- 
iscium  resemble  those  of  Phyllocnistis  in  that 
stage.  The  labrum  of  6^r««7^r/«,  Fig.  131, 
is,  however,  quite  different  from  that  of 
Phyllocnistis,  Fig.  132,  and  Coriscium,  and 
resembles  that  of  Ornix,  Fig.  130.  But  the 
labium  of  Ornix,  as  shown  in  Fig.  143,  is 
very  different  from  all  the  others.  In  all 
their  stages,  except  the  first  larval  one,  the 
larvae  of  Gracilaria,  Coriscium  and  Ornix 
are  very  closely  allied,  and  differ  widely 
from  Phyllocnistis,  resembling  rather  the 
cylindrical  larva  of  Lithocolletis. 

The  next  genus  is  Lithocolletis,  on  which 
I  have  already  commented.  Fig.  126  rep- 
resents the  first  form  of  trophi  in  this 
genus  ;  in  the  first  three  stages  of  the 
cylindrical  group,  and  in  the  first  five  of 
the  other  two  groups  ;  Fig.  124  represents 
the  second  form  in  the  last  four  stages  of 
the  cylindrical  group,  and  in  the  last  two  of 
Xh^ornatella'gxovi^;  whilst  Fig.  125  repre- 
sents it  in  the  last  two  stages  of  the  flat 
group.  The  changes  which  take  place  in 
the  genus  Leucatithiza  are  identical  with 
those  in  the  ornatella  group  of  Lithocolletis. 
The  genus  is  nearly  allied  to  Lithocolletis, 
but  shows  some  structural  resemblance  to 
Phyllocnistis.  I  was  formerly  led  to  the 
conclusion  that  the  changes  in  the  trophi 
occurred  in  the  genus  Gracilaria  at  the 
third  molt  ;  this,  however,  is  an  error  ;  in 
all  of  the  species  that  I  have  examined  in 
this  genus,  and  in  the  very  closely  allied 
genera  Coriscium  and  Ornix,  it  takes  place 
at  the  first  molt.  The  larvae  in  the  first 
stage  have  trophi  of  the  first  form,  and  in 
the  second  and  subsequent  stages  of  sec- 
ond form.     I  have  not  seen  the  larva  of 
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Labrum  of  first 
form  of  trophi  in 
Ornix  inusitatu- 
mella  (after  Cham- 
bers). 


Labrum    of    first 
form    of    trophi    in 

el  la   (after    Cham- 
bers). 


Coriscium  in  its  first  stage,  and  cannot  tell 
whether  or  not  it  has  the  lateral  pseudopo- 
dia  as  in  Phyllocnistis  or  not  ;  and  I  have 
not  found  them  in  the  first  stage  of  either 
[Fig.  129.]  Gracilaria    or   Ornix  (but, 

as  they  are  retractile,  they 
may  nevertheless  exist).  I 
have  seen  the  cast  head  of 
Coriscium  albanotella  of  the 
first  stage.  It  resembles  so 
closely  that  of  Phyllocnistis, 
that  it  is  unnecessary  to 
figure  it.  In  all  of  its  subsequent  stages 
however  (four),  it  is  very  closely  allied 
to  Gracilaria,  as  also  is  the  genus  Ornix. 
But  these  two  genera  have  the  labrum 
[Fig.  130  1  of  the  first  form  very  dif- 
ferent from  that  of  Phylloc- 
nistis. Fig.  129  represents 
the  labrum  of  Ornix  imisita- 
tumella  Cham. ;  Fig.  130  that 
of  O.  prunivorella  ;  Fig.  131 
that  of  Gracilaria  robiniella 
Clem.  The  differences  in 
form  of  the  several  organs  of  the  trophi 
of  the  first  form  are  greatest  in  the  labrum  ; 
it  assumes  a  greater  variety  of  form  than 
either  the  mandibles  or  labium.  Fig.  132 
is  the  labrum  of  Phyllocnis- 
tis vitifoliella  Cham.,  and 
will  answer  for  that  of  Cor- 
iscium albanotella;  Fig.  136, 
Lithocolletis  ornatella  ;  Fig. 
T33,  Leucanthiza  amphicar- 
petvfoliella  Clem.;  Fig.  134,  L.  guttifinitella, 
and  Fig.  135,  L.  robiniella.  Fig.  138*  is  the 
mandible  of  Lithocolletis  guttifinitella,  but  is 
typical  of  the  first  form  of  trophi  of  all 
of  the  genera  above 
named  except  Corisci- 
um and  Phyllocnistis, 
which  are  represented 
at  Fig.  137  [PKyllocnis- 

Labrum  of  first  form  in      ,,•  -j-x   t   n    \  x^- 

Phyllocnistis  vitifoliella  ^^^  Vltlfoliella).  Fig. 
(after  Chambers).  ^^^   -^  ^j^^  j^^j^^^  ^^  ^j^^ 

first  form  in  Phyllocnistis  ;  Fig.  142  that  of 
Lithocolletis  guttifinitella,  but  will  answer 
sufficiently  well  for  any  species  of  the  flat 
or  orjiatella  groups  ;  while  Fig.  139   repre- 


Labrum  of  Gra- 
cilaria robiniella 
(after  Chambers). 


[Fig.  132.] 


*  Fig.  138,  the  electrotype  of  which  has  been  accidentally 
mislaid,  will  be  given  in  the  ne.'it  number. 


sents  that  of  L.  robiniella  of  the  cylindrical 
group,  and  Fig.  140  that  of  Leucanthiza 
amphicarpexfoliella.  In  Lithocolletis  and 
Leucanthiza  the  labium  consists  of  an  upper 


[Fig.  1.33.] 


Labrum  of  first  form  in 


[Fig.  r?A^, 


and  lower  lobe;  m  Phyl- 
locnistis it  consists  of  a 
single  lobe.  Fig.  143  is 
the  labium  of  Ornix 
prunivorella       Cham. 

That     of    inusitatumella     L,eucanthiza    amplticar- 
peoefohella    (after   Cham- 

is  similar  to  it,  but  has    ''^'■^^• 

the  lateral  tines  shorter.    There  appears  to 

be  considerable  variation  within  the  limits 

of  each  genus  in  the  form  of  the  labrum, 

but  little  in  that  of  the  labium,  and  still  less 

in  the  mandibles.     But 

the  labrum  and  labium 

in    each     genus     differ 

somewhat    from    those 

of    the    other     genera, 

though    the  labrum   of      .  ,         r  <■   ,  <• 

°  Labrum  of  first  form  in 

Phyllocnistis  is  not  very     Lithocolletis  guttifinitel- 
''  ■'la  (after  Chambers). 

different  from  that  of 
Lithocolletis  and  Leucanthiza.  The  trophi 
of  Leiicanthiza  do  not  differ  essentially  from 
those  of  Lithocolletis.  The  labium  in  Graci- 
laria (Fig.  144)  and  in  Orfiix  is  very  similar 
to  that  of  Phyllocnis- 
tis, whilst  the  labrum 
differs  decidedly  from 
that  of  all  the  other 
genera ;  whilst  Corisci- 
um, closely  related  to 
Gracilaria  and  Ornix, 
has  all  of  its  trophi 
of  the  first  form  scarcely  distinguishable 
from  those  of  Phyllocnistis.  Lithocolletis, 
Leucanthiza,  Gracilaria  and  Ortiix  have 
mandibles  alike  (Fig.  138),  and  very  differ- 
ent from  those  of  Co- 
riscium and  Phyllocnis- 
tis (Fig.  137).  On  the 
theory  of  evolution, 
Phyllocnistis  would  ap- 
pear to  be  the  earliest 
or      most     elementary 

form     from     which     the        Labrum  of  Lithocolletis 
,  ,  ,  or«rt/^//a  (after  Chambers). 

others   may  have   been 
derived.     But,  as  presently  shown,  it  is  at 
least    as    probable  that   all    are   degraded 
from  a  higher  form  or  forms,  and  not  evolved 


[Fig.  135.; 


Labrum  of  first  form  in 
Lithocolletis  robiniella 
(after  Chambers). 


[Fig.  136 
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from  a   lower   or  Fhyliocnistis-\\kt    form. 

The  first  form  of  trophi  seems  to  be 
correlated  with  membraneous  legs.  At 
least  in  every  instance  where  the  first  form 
is  found,  the  legs  are  membraneous  and 
retractile.  And  when  the  trophi  are 
changed,  and  the  second  or  ordinary  form 
assumed,  usually  at  the  same  molt,  the 
thoracic  legs  become  jointed  and  armed 
with  a  claw,  and  the  ventral  legs  are  armed 
with  the  circle  of  tentacles.  But  these 
rules  are  not  universal,  for  Phyllocnistis  and 
Lithocolletis  of  the  flat  group  never  acquire 
the  jointed  legs,  claw  or  tentacles,  even 
when  they  acquire  the  second  form  of  tro- 
phi. So,  too,  there  are  many  larvse  of  other 
genera,  which,  if  they  ever  have  trophi  of 
the  first  form,  must  possess  them  whilst  in 
the  egg,  for  they  leave  it  with  trophi  of  the 
second  form  ;  and  though  usually  (in  all  (?) 
macro  and  most  micro)  lepidoptera,  jointed 
legs,  with  claw  and  tentacles  are  associated 
with  the  second  form  of  trophi,  yet  there 
are  many  genera  of  Micro-lepidoptera 
which,  with  the  second  form  of  trophi,  are 
either  apodal  or  have  membraneous  legs 
without  claw  or  tentacles.  Thus,  Aspidisca 
has  sucker-like  discs  in  place  of  the  thoracic 
legs,  and  no  ventral  legs ;  Antispila  is  apodal ; 
Nepticula  has  a  surplus  number  of  mem- 
braneous legs  ;  while  all  of  them  have  tro- 
phi of  the  second  form  from  the  time  they 
are  hatched.  Tischeria,  some  Gelechia,  and 
some  other  leaf -mining  larvae,  on  the  other 
hand,  leave  the  egg  fully  developed  cater- 
pillars, with  trophi  of  the  second  form 
(Fig.  124),  articulated  thoracic  legs  armed 
with  a  claw,  and  ventral  legs  armed  with  a 
circlet  of  tentacles. 

All  of  the  genera  above  mentioned  have 
leaf-mining  larvae.*  Usually,  soon  after  the 
articulated  legs  are  developed,  they  leave 
the  mine  and  either  feed  or  pupate  exter- 
nally. The  change  is  usually  preparatory 
to  leaving  the  mine.  But  some  of  them, 
as  the  flat  and  cylindrical  groups  of 
Lithocolletis,  some  species  of  Gracilaria  do 
not  leave  the  mine  even  after  the  change ; 
though  most   Gracilaria,  even  when    they 


*  This  is  only  true  as  to  Gelechia  in  part ;  the  greater  nur 
ber  of  Gelechia  larvae  are  not  leaf-miners. 


continue  to  be  leaf-miners,  leave  one  mine 
and  make  another.  Some,  however,  as 
Gracilaria  erigeronella  Cham.,  and  all  Lith- 
ocolletis of  the  flat  and  cylindrical  group, 
never  leave  the  mine  at  all.  On  the  other 
hand,  Nepticula,  with  its  membraneous  feet, 
Antispila,  footless,  and  Aspidisca,yN\\}!\  suck- 
ers in  place  of  feet,  leave  their  mines  to  pu- 
pate, and  Nepticula  has  even  been  known  to 
leave  one  mine  to  form  another.  Phylloc- 
nistis never  leaves  the  mine  until  the  imago. 

Can  it  then  be  said  that  these  various 
structures  are  the  result  of  conditions  of 
existence  or  adaptability  ?  All  are  leaf- 
miners,  subject,  as  their  ancestors  have 
been  for  ages,  to  the  same  conditions  of 
life  within  the  mines.  Usually,  preparatory 
to  leaving  the  mine,  and  before  leaving  it, 
a  change  takes  place  which  fits  them  for 
different  conditions  and  a  different  mode 
of  life  ;  but,  as  above  stated,  many  even 
then  remain  in  the  same  conditions.  In 
many  of  them  {Phyllocnistis  and  the  flat 
group  of  Lithocolletis  e.  g.)  the  articulated 
legs  are  not  acquired  until  the  insect  passes 
into  the  pupa  state,  which  is  wholly  one  of 
preparation,  and  in  which  apparently  they 
have  no  use  for  any  legs ;  and  these  same 
species,  though  they  acquire  the  second 
form  of  trophi,  have  no  use  for  any  of  its 
organs  except  the  spinneret  ;  others,  after 
acquiring  the  second  form  of  trophi,  use 
them  for  feeding  in  the  mine,  while  a  still 
greater  number  use  them  for  feeding  out- 
side of  the  mine.  What  figure  does  the 
theory  of  the  origin  of  organs,  by  adapt- 
ability to  conditions  of  existence,  cut  in  all 
this  jumble  ? 

How  shall  we  account  for  these  facts  by 
any  theory  of  evolution  ?  There  is  of 
course  a  clear  process  of  evolution  in  the 
history  of  each  individual.  There  is 
the  first  form  of  trophi  with  membrane- 
ous legs  ;  then  follow  the  second  form  of 
trophi,  usually  accompanied  by  articu- 
lated legs ;  then  follow  the  trophi  of 
the  pupa  and  imago,  always  with  artic- 
ulated legs.  Then,  in  another  set  of 
larvae  we  never  find  the  first  form,  but 
we  find  the  second  form  of  trophi  when 
the    larva    leaves    the    egg,    and    usually 
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Msiudihle  of  P/tyUo, 
is  (after  Chambers). 


we  see  it  accompanied  by  articulated  legs 
— always  so  in  the  pupa  state.  There 
seems  to  be  a  regular  ascending  .scale  of 
evolution  epitomized,  for  instance,  in  Lt//i- 
ocolletis.  The  fact  that 
the  articulated  legs  al- 
ways succeed  the  mem- 
braneous ones  ;  that 
what  I  have  called  the 
second  form  of  trophi 
always  succeeds  the 
first,  and  is  succeeded 
by  that  of  the  pupa 
and  imago,  seems  to  indicate  that  the 
organs  which  characterize  the  later  forms 
have  been  acquired  later  in  the  evo- 
lution of  the  species  than  those  which 
characterize  the  first  form.  But  if  this  be 
so,  then  the  earliest  form  of  insect  must 
have  been,  if  not  like  the  larva  of  Phylloc- 
nistis,  yet  much  more  vermiform  than  it  is 
supposed  to  have  been  by  many  entomolo- 
[Fig.  139.]  gists.      By  the  earliest 

form  of  insect  we  can, 
on  a  theory  of  evo- 
lution of  all  organic 
forms  from  one  or  a 
few  elementary  ones. 
Labium  of  first  form  in  of   coursc,  Only    mean 

ter  Chambers).  SOmC      Stage     at     whicll 

evolution  was  arrested  or  became  stationary 
so  long  that  the  characters  of  that  stage 
were  impressed  on  all  of  its  descendants. 
Whether  there  ever  was  such  a  stage,  what 
caused  the  arrest  at  that  stage,  how  long  it 
lasted,  and  why  there  were  so  few  such 
stationary  stages  as  are  indicated  in  the 
articulate  sub-kingdom,  are  matters  that  we 
do  not  now  inquire  into.  If  there  ever  was 
[Fig.  140.1  such     original     insect 

form,  it  must  have  pos- 
sessed all  of  the  organs 
that  are  common  to  the 
insect  class- — its  de- 
scendants. It  must 
Labium  of  first  form  in  have  been  z.  typical  in- 

Leucanthiza  atnphicarpe- 

oefoliella  (after  Chambers).    seCt.      It  mUSt  have  pOS- 

sessed  labrum,  mandibles,  maxillae,  max- 
illary palpi,  labium,  labial  palpi,  antennae, 
eyes,  articulated  legs,  and  wings  or  their 
originals  (branchiae?).     If  so,  then  all  lar- 


vae must  be  degraded  forms  in  so  far  as 
any  of  these  organs  are  wanting ;  and 
larvae  with  membraneous  legs  and  trophi 
of  the  first  form  must  be  greatly  degraded. 
We  can  imagine  a  process  of  degradation 


from  this  typical  insect 
to  such  a  larva  as  that 
of  Phyllocnistis.  Sir 
John  Lubbock  sup- 
poses the  original  in- 
sect form  to  have  been 


something  like  Campo-  ^^^' 


[Fig.  141.] 


Chambers). 


[Fis.  14-.] 


Labium  of  first  form  in 
LithocoUeiis  guttifiniiel- 
la  (after  Chambers). 


dea,  with  mouth  parts  of  a  somewhat  rudi- 
mentary character,  capable  of  producing 
by  evolution  either  the  mandibulate  or 
haustellate  type.  When  we  see  how  readily 
even  the  most  decidedly  mandibulate  lar- 
vae are  metamorphosed  simply  by  the  rapid 
growth  of  some  organs,  and  the  absorption 
of  others  into  haustellate  butterflies  and 
moths,  it  seems  unnecessary  to  resort  to 
an  original  form  with  equivocal  or  undevel- 
oped trophi.  It  seems 
more  probable  that 
the  original  form  of 
insect  had  all  of  the 
mouth  parts  well  de- 
veloped. 

But  if  this  be  so,  how 
are  we  to  account  for 
the  diverse  facts  presented  to  us  by  the 
leaf-mining  larvae  ?  So  far,  at  least,  as 
living  in  a  mine  and  feeding  on  the  paren- 
chyma are  concerned,  the  conditions  of 
existence  have  been  the  same,  no  doubt, 
for  ages  ;  but  how  various  has  been  the 
course  of  development.  Upon  what  dif- 
ferent variations  natura 
have  seized,  and  with 
what  different  results 
and  how  singular  that 
tlie  right  variation  to 
produce  the  required 
result  should  have  hap- 
pened just  at  the  right 
time,  and  in  so  many 
cases  at  the  same 
time  !  Thus,  the  orig- 
inal larval  insect,  in  order  to  become 
Phyllocnistis,  must  have  lost  its  maxillae, 
and  its  palpi;   have  had  the    form    of    its 


selection   must 

[Fig.  14.3.; 


Labium  of  first  form  in 
Ornix  prunivorella  (after 
Chambers). 
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labrum  and  labium  greatly  modified, 
and  must  have  lost  all  trace  of  its  legs 
and  wings  ;  then  it  must  have  evolved 
its  lateral,  membraneous,  retractile  legs 
in  a  different  part   of  its  body  from   that 


[Fig.  144 


Labium  in  Gracilaria 
robiniella  (after  Cham- 
bers). 


in  which  the  legs  of  in- 
sects are  found,  though 
at  corresponding  places 
on  each  segment  after 
the  fourth  ;  then,  in  its 
second  stage,  it  must 
have  had  all  of  its  tro- 
phi  except  the  spinneret  reduced  to  a  mini- 
mum, and  then  in  passing  into  the  pupa  state 
it  again  ascends  by  losing  the  membraneous 
retractile  legs,  and  developing  the  jointed 
ones  again  in  their  proper  place,  together 
with  wings,  maxillae  and  labial  palpi,  while 
the  labrum,  labium  and  mandibles  remain 
degraded. 

There  must  have  been,  first,  a  process  of 
degradation  whereby  the  insect  lost  most 
of  its  organs  and  acquired  some  new 
ones  ;  and  then  again  a  process  of  ele- 
vation, whereby  it  lost  its  new  organs  and 
had  its  old  ones  again  restored  to  it  in  an 
improved  condition,  except  some  of  the 
trophi.  In  LithocoUctis  and  Leiuanthiza 
the  process  of  degradation  did  not  go  far 
enough  to  supply  any  new  limbs.  It  simply 
deprived  the  insect  of  its  palpi  and  maxil- 
.lae  and  converted  its  articulated  legs  into 
membraneous  ones  ;  and  then  again,  while 
still  in  the  mine,  and  subject  to  the  same 
conditions,  re-elevated  it  by  restoring  its 
maxillae  and  palpi  at  the  fifth  molt  in  two 
of  the  groups,  and  at  the  third  in  another  ; 
and  by  restoring  its  jointed  legs  at  the 
third  molt  in  one  group,  and  at  the  fifth 
and  seventh,  respectively,  in  the  others. 
The  same  course  is  followed  in  Corisciiim, 
Ornix  and  Gracilaria,  except  that  the  de- 
graded condition  only  lasts  through  the  first 
stage  ;  and  in  the  second,  and  while  still 
subject  to  the  same  conditions  in  some 
cases,  but  preparatory  to  a  change  of 
mode  of  life  in  others,  the  larva  is 
restored  to  the  supposed  original  form. 
In  such  genera  as  Nepticula,  Asfiidisca, 
Antispila,  Gelechia,  etc.,  the  process  of 
degradation    has    not    progressed   so    far. 


The  larvae  have  the  second  form  of  trophi 
when  they  leave  the  egg,  and  also  jointed 
legs,  or,  at  most,  have  only  replaced  the 
articulated  legs  by  membraneous  ones, 
or  by  none  at  all,  and  the  articulated 
legs  are  restored  again  at  or  before 
pupation. 

But  has  any  such  process  of  degradation 
and  re-elevation  really  occurred?  I  do 
not  undertake  to  say  that  it  has.  We  have 
in  science,  especially  in  Biology,  too  much 
positive  assertion  as  to  matters  which  are 
purely  speculative  in  their  character.  But 
if  all  insects  are  derived  from  an  original 
form,  and  if  that  form  was  like  Ca?npodea, 
or,  as  is  probable,  had  even  more  pro- 
nounced trophi,  then  such  a  process  of 
degradation  and  re-elevation  as  I  have 
indicated  must  have  taken  place.  If,  how- 
ever, the  original  insect  form  was  more 
vermiform  than  Campodea — more  like  the 
larva  of  PJiyllocnistis — then  the  process  of 
evolution  has  simply  been  one  of  elevation 
alone,  and  not  at  all  of  degradation  so  far 
as  these  genera  are  concerned.  But  in 
either  event  it  seems  difficult  to  account 
for  the  varied  evolution  of  these  different 
species  while  subjected  to  identical  condi- 
tions of  existence,  by  either  natural  selec- 
tion or  adaptation  to  conditions,  without 
at  least  a  Guiding  Intelligence  of  some 
kind. 

THE  "MAGGOT"  OF  THE  RICE  FIELDS. 

BY   JOHN    SCREVEN,  SAV,\NNAH,  GA. 

This  insect  is  found  in  the  rice  fields  of 
the  South  cultivated  with  water.  In  gen- 
eral, these  fields,  whether  supplied  with 
water  from  tidal  streams  or  from  "backed- 
water  "  reservoirs,  may  be  inundated  or 
drained  at  pleasure.  They  are  drained 
from  2^  to  4  feet  in  depth,  are  usually  firm 
under  the  tread  of  the  horse,  and  may  there- 
fore be  cultivated  with  all  the  mechanical 
appliances  of  agriculture.  Of  these  the 
horse-rake  alone  has  not  yet  been  adapted 
to  the  peculiar  requirements  of  the  rice 
harvest. 

While  the  fields  are  thus  thoroughly 
drained,  the  rice  plant,  in  the  main  aquatic 
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in  its  habits,  demands  deep  and  protracted 
irrigations  during  certain  periods  of  its 
growth.  Hence  the  fields,  which  are  gener- 
ally very  level,  are  sometimes  entirely  sub- 
merged. It  may  be  stated  of  a  crop  sown 
in  March  1880,  that  of  the  164  days  be- 
tween spring  and  harvest,  the  fields  were 
inundated  partially  or  entirely  during  ii? 
days,  and  were  kept  dry  during  52  days. 

The  following  were  the  periods  of  inun- 
dation and  dryness  : 

OF  INUNDATION  : 

March  8  to  12,    .         .         .       4  days 

"      20  to  April  24,       .        35     " 
June  8  to  August  20,  .     73    " 

—  112 

OF  DRYNESS  : 

March  12  to  March  24,       .       8  days 
44    " 


April  24  to  June  8, 


52 
164 


Total  crop  days, 

It  will  be  observed  from  this  statement 
that  the  fields  were  dry  between  the  24th 
of  April  and  the  8th  of  June.  During  this 
interval  they  are  commonly  hoed  twice 
and  weeded  before  the  succeeding  inunda- 
tion, called  the  "  Harvest  Flow,"  is  applied. 
Thus  the  soil  is  thoroughly  stirred  while 
dry,  except  immediately  under  the  plants. 

When  the  "  Harvest  Flow"  is  applied,  it 
remains  until  the  grain  is  ready  for  the 
harvest  (hence  the  term  "Harvest  Flow"), 
except  to  be  occasionally  discharged  and 
immediately  renewed,  according  to  the 
judgment  of  the  planter.  As  the  water  of 
this  flow  is  over  the  land  in  the  hot  months, 
and  as  water  at  rest  partakes  very  closely 
of  the  temperature  of  the  air,  it  presents 
the  characteristics  favorable  to  putrescence, 
if  allowed  to  remain  unchanged,  especially 
when  lying  over  mold  land. 

On  the  13th  of  July  the  "maggot"  was 
found  in  fields  which  had  been  put  under 
the  Harvest  Flow  on  the  iSth  of  June. 
During  this  period  the  fields  had  been 
twice  emptied  and  fresh  water  supplied. 
Indeed,  this  had  been  done  only  a  few  days 
before  the  insects  were  found. 

These  were  discovered  in  their  usual 
primary  habitats — in  the  lowest  parts  of  the 
fields,  where  the  water  was  deepest,  and 
where  the  soil  shows  most  mold.  The 
fields   were     immediately     emptied,    kept 


drained  from  two  to  four  days,  and  the 
water  then  restored.  After  this  the  worm 
disappeared,  and  the  plant,  which  had 
betrayed  their  presence  by  dying  leaves 
and  defective  growth,  regained  its  vigor. 

In  this  instance  there  was  no  putridity 
in  the  soil  or  water  when  the  maggot  was 
found  ;  but  commonly,  offensive  soil  and 
water  accompany  its  presence.  Hence  it 
has  become  a  question  among  rice  planters, 
whether  the  little  worm  called  "  maggot"  is 
properly  a  maggot  of,  or  peculiar  to,  putres- 
cence, or  a  predatory  worm  bred  in  the  water 
on  the  fields,  regardless  of  its  purity. 

The  depredations  of  the  maggot  are  al- 
ways damaging  to  the  crop  in  more  or  less 
degree,  especially  as  they  affect  during  the 
period  of  gestation,  when  the  plant  de- 
mands the  fullest  use  of  its  feeding  organs. 
Sometimes  these  depredations  cause  great 
losses.  Hence,  if  it  is  ascertained  that  the 
worm  is  generated  by  putrescent  conditions 
in  the  water,  the  preventive  method  of 
treating  the  fields  is,  obviously,  the  certain 
remedy  for  the  evil. 

It  is  now  too  late  to  furnish  a  plant 
showing  how  and  where  the  maggot  attacks; 
but  it  may  be  enough  to  state  that  they 
assail  and  destroy  the  succulent  roots  of 
the  plant,  and  so  incapacitate  it  for  obtain- 
ing food. 

NEW  METHODS  OF  FIGHTING  CERTAIN  IN- 
JURIOUS INSECTS. 

BY    PROF.  A.  J.  COOK,*  LANSING,  MICH. 

It  is  well  known  that  there  is  no  worse 
pest  to  the  pomologist  than  the  Codling 
Moth,  {Carpocapsa  pomonella,  Linn.).  The 
great  mischief  done  by  this  pest  is  aug- 
mented from  the  fact  that  the  best  prevent- 
ive hitherto  known  has  been  effective  only 
after  the  insect  had  done  its  evil  work.  We 
have  known  no  way  to  destroy  the  moths, 
but  could  only  capture  and  destroy  the 
larvse  after  the  apples  were  eaten.  Last 
winter  I  learned  from  Mr.  J.  S.  Woodward, 
of  Lockport,  N.  Y.,  that  trees  thoroughly 
syringed  with  Paris  Green,  about  the  20th 
of    May,  bore  apples  which  were  wholly 


*  Read   before   the   Association    for    the   Advancement   of 
Science,  at  the  Boston  Meeting. 
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exempt  from  the  ravages  of  the  Apple- 
worm.  Acting  upon  this  suggestion,  I 
thoroughly  sprayed  some  Siberian  crab- 
apple  trees  the  25th  of  May,  and  again  the 
20th  of  June;  but  I  used  London  Purple, 
one  tablespoonful  to  two  gallons  of  water. 
The  fruit  of  these  trees  has  been  seriously 
injured  whenever  they  have  borne  during 
previous  years.  This  year  they  were  loaded 
with  fruit,  but  careful  examination,  made 
August  19th,  discovered  not  a  single  in- 
jured apple.  A  few  showed  signs  of  the 
previous  work  of  the  larvae;  but  as  no 
burrow  extended  for  more  than  one-fourth 
of  an  inch,  no  harm  was  done.  Other 
apple  trees,  only  a  few  rods  distant,  which 
were  not  treated  with  the  poisonous  liquid, 
are  bearing  fruit,  one-fourth  to  one-half  of 
which  is  "  wormy." 

From  the  very  small  amount  of  the 
poison  applied  to  each  tree,  not  more  than 
one-third  of  an  ounce,  the  cost  of  the 
remedy  is  very  light.  For  the  same  reason, 
as  also  the  early  application  of  the  poison 
when  the  fruit  is  yet  immature,  and  is  sure 
to  be  washed  by  frequent  rains  before  it  is 
gathered,  we  should  expect  no  danger  from 
use  of  the  London  Purple.  But  to  make 
assurance  doubly  sure,  I  cut  from  a  por- 
tion of  the  apples  on  a  part  of  a  tree 
where  the  poison  was  applied  in  such  excess 
as  to  destroy  the  foliage,  one  hundred  of 
the  blossoms,  the  portion  where  the  poison 
would  be  most  sure  to  lodge,  and  submitted 
them  to  Dr.  Kedzie  for  analysis.  Not  a 
trace  of  the  poison  was  found.  If  future 
experience  sustains  the  conclusions  as  to 
the  efficiency  of  this  remedy,  it  will  be  a 
very  important  discovery. 

Previous  to  the  present  time,  there  has 
been  no  satisfactory  method  known  of 
fighting  such  pests  as  the  Cabbage  Maggot, 
{Anthojnyia  brassiccB  Bouche,)  and  other 
insects  of  the  same  genus,  and  the  Squash- 
borer  {Melittia  cucurbitce,  Harr.).  The  late 
Dr.  Walsh  recommended  hot  water,  but 
this  has  proved  only  partially  successful. 
During  the  present  season  my  pupil,  Mr. 
Chas.  McKenny,  and  myself,  have  tried 
■bisulphide  of  carbon,  with  the  happiest 
results.    I  was  led  to  try  this  from  its  excel- 


lence in  destroying  museum  pests,  and  the 
success  which  has  attended  its  use  in 
Europe  in  destroying  the  Grape  Phyl- 
loxera. To  apply  it,  a  small  hole  is  made 
in  the  earth  near  the  main  root  of  the 
plant,  by  use  of  a  walking-stick  or  other 
rod,  and  about  one-half  a  teaspoonful  of 
the  liquid  poured  in,  when  the  hole  is 
quickly  filled  with  earth,  which  is  pressed 
down  by  the  foot.  In  every  case  the  in- 
sects were  killed,  without  injury  to  the 
plants.  I  believe  this  substance  promises 
most  satisfactory  results  in  fighting  the . 
above-mentioned  insects,  the  peach-borers, 
and  other  insects  that  attack  the  roots  of 
our  cultivated  plants. 

We  must    remember  that  this  liquid  is 
very  volatile,  and  the  vapor  very  explosive. 


A  NEW  LEAF-CUTTING  ANT  IN  NEW  JERSEY. 


<EV.  G.    K.    MORRIS,    VINELANI 


At  Island  Heights,  a  new  summer  resort 
on  Barnegat  Bay,  N.  J.,  I  have  found  a  new 
leaf-cutting  ant.  That  it  belongs  to  the 
Attida,  is  the  opinion  of  both  Dr.  McCook 
and  Mrs.  Treat.  It  has  the  rugosity  on  the 
head  which  characterizes  Dr.  McCook's 
Texas  cutting-ant,  and  resembles  it  in  so 
many  other  particulars  as  to  leave  no  doubt 
of  their  relationship  generically.  This, 
however,  is  much  smaller,  being  not  much 
more  than  an  eighth  of  an  inch  in  length. 
Like  other  leaf-cutters  it  carries  its  burden 
on  the  top  of  its  head,  and  along  the 
back.  A  row  of  them  marching  in  single 
file,  each  carrying  a  piece  of  the  fine 
needle-like  leaf  of  tender  pine  seedlings, 
suggests  a  file  of  soldiers  armed  with  rifles. 
It  is  an  amusing  sight,  and  provokes  a 
smile.  Sometimes  the  leaf  carried  is  twice 
as  long  as  the  ant.  I  have  seen  them 
gathering  only  one  other  leaf  besides  the 
young  pine-leaf,  viz:  from  cow-wheat  {Mel- 
ampyruin  americanum).  Of  this  plant  they 
gather  also  the  petals.  They  make  rela- 
tively very  large  cells,  of  the  general  shape 
of  a  coffee-cup,  and  from  two  to  four 
inches  in  diameter.  The  nests  examined 
were  in  fine  white  sand,  but  the  cell  walls 
were  made  very  firm  and  smooth.     In  sev- 
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eral  instances  the  walls  were  lined  with 
what  may  be  called  a  curtain  of  sand,  of 
different  color,  the  particles  of  which  are 
held  together  mysteriously,  and  the  whole 
suspended  against  the  walls  of  the  cell. 
This  curtain  is  readily  removed,  leaving 
the  hard,  smooth  wall  with  its  original  fin- 
ish, showing  clearly  that  after  the  formation 
of  the  chamber  and  the  completion  of  the 
walls,  the  yellow  sand  had  been  brought  up 
from  a  lower  stratum,  from  two  to  three 
feet  down,  and  worked  into  a  loose  drap- 
ery of  hitherto  unheard  of  texture.  Dr. 
McCook  assures  me  that  after  the  pupa 
state,  ants  cannot  make  web.  It  may  be  in 
a  sense  true,  but  certainly  these  ants  use  a 
fine,  white  filament,  for  which  I  know  no 
other  name  than  web. 

The  leaf-cuttings  are  manufactured  into 
a  porous,  spongy  material,  which  becomes 
crisp  when  exposed  to  the  air,  and  in  which 
the  young  ants  are  reared.  I  have  usually 
found  this  material  either  on  the  bottom 
of  the  cell  or  chamber,  or  else  filling  the 
same  loosely  from  top  to  bottom.  I  was 
not  prepared,  therefore,  for  what  met  my 
eyes  in  the  last  chamber  examined.  Cut- 
ting away  the  side  cautiously,  I  gained  a 
view  that  surprised  me  beyond  expression. 
I  could  have  doubted  my  own  eyes,  if  such 
a  thing  were  possible.  The  material  de- 
scribed above,  made  of  leaves  and  other 
matter,  was  suspended  from  the  roof  of  a 
cell  three  and  a  half  inches  high  and  wide, 
extending  nearly  to  the  pebble-covered 
floor.  The  arrangement  was  like  that  of 
the  comb  in  a  bee-hive.  There  were  three 
combs,  or  layers,  each  shorter  than  that  by 
its  side.  These  were  full  of  small,  irregu- 
lar pockets,  so  made  as  to  take  advantage 
of  all  the  material  used,  but  not  evenly 
arranged  side  by  side.  Each  pocket  had 
been  completed  by  itself,  and  without 
reference  to  those  about  it.  They  were 
designed  for  the  young  ants,  but  in  this 
case  were  empty.  I  am  persuaded  that  this 
comb,  if  I  may  so  call  it,  is  made  of  the 
partially  masticated  cuttings  bound  to- 
gether- with  web-like  filaments.  Wash- 
ing a  little  of  it  in  alcohol  and  placing 
it  under  the  glass,  I  distinctly  saw  white- 


web  completely  covering  some  of  the 
particles.  The  arrangement  of  the 
delicate  architecture  was  disturbed  in 
the  attempt  to  remove  it,  and  still  further 
in  the  transit  home.  Still,  it  is  in  fair  con- 
dition for  study,  and,  being  under  glass, 
does  not  change. 

P.  S. — The  harvesting  ants  reported  in 
last  Entomologist  are  species  of  Pheidole. 
The  larger  one  is  pronounced  by  Forel  a 
new  variety  of  P.  pensylvanica,  the  smaller 
is  P.  megacephala. 


BIOLOGICAL  STUDIES  ON  SILPHA  RAMOSA. 

BY    CARL    F.    GISSLER,    BROOKLYN,    N.    Y. 

In  May,  '79,  I  received  from  Drum-ma- 
jor E.  Scheller,  Fort  Vancouver,  Washing- 
ton Territory,  a  box  containing  three  spec- 
imens of  Calosoma  tepidum  and  a  live  pair 
of  Silpha  ramosa.  Having  disposed  of 
the  former,  I  kept  the  latter  in  order  to 
raise  the  larvae. 

[Fig.  145.] 


Silpha  ramosa. — «,  ophthalmic  region;  a  n,  antennal  ring; 
a  6,  pigment  spots  (ocelli);  6,  small  maxillary  process  on 
mando  ;  <r,  olfactory  disc  on  second  antennal  joint  ;  d,  an- 
tenna, enlarged  ;  i?,  usual  formof  egg,  enlarged  (after  Gissler). 

As  I  am  not  aware  that  biographical 
notes  have  ever  been  published  on  this 
Coleopteron,  the  following  will  be  of  in- 
terest to  entomologists. 

Imago.  The  female  is  recognized  by 
its  broader  pygidium  beset  with  very  short 
stiif  bristles  and  a  transverse  elevation  in- 
dicating an  eighth  connate  segment ;  the 
pygidium  of  <3  is  narrower,  tips  of  genital 
"  armature  "  constantly  sticking  out,  which 
is  also  beset  with  long,  stiff  bristles.  The 
pygidium  of  the  ?  is  always  curved  to- 
ward the  abdomen. 

They  copulate  every  few  hours,  the  $, 
constantly  pursues  and  annoys  the  ?  ,  of- 
ten snapping  at  the  latter  and  biting  into 
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tips  of  elytra,  for  which  reason  these  (in 
collections)  are  so  often  found  lacerated. 
The  ?  is  often  found  burrowed  into  the 
soil  to  escape  the  carressings  of  the  $  ,  and 
also  for  oviposition  which  takes  place  there. 

The  eggs  are  very  large  in  comparison 
with  the  size  of  this  insect.  They  mea- 
sure from  2'S'"'"  to  25°""°  in  length  and 
about  2  """  in  width;  therefore  nearly  or- 
bicular, but,  when  hastily  deposited  by  spec- 
imens kept  in  captivity  for  some  time, 
they  are  ellipsoid-oval  and  much  smaller. 
The  chorion  is  perfectly  structureless.  In 
crushing  one  of  the  eggs,  having  no  visible 
primitive  discs,  the  microscope  revealed 
large,  shining,  white,  and  flat,  non-nucleated 
discs.  I  regard  them  as  peripheric  yolk- 
granules  formed  shortly  before  the  forma- 
tion of  the  blastodermic  skin  (amnion). 
The  greater  part  of  these  discs  or  corpus- 
cles are  of  spherical  shape,  others  are  more 
elongate,  and  even  some  are  of  a  more 
irregular  form,  varying  also  in  size.  Acetic 
acid  rapidly  dissolves  them. 

The  eggs  are  of  a  yellowish-white  waxy 
appearance,  many  of  them  exhibiting  the 
"  primitive  disc  "  or  "  blastodermic  skin  " 
through  the  semi-transparent  chorion. 

In  the  evening  of  the  day  on  which  I 
received  the  insects  by  mail  (May  24th, 
'79)  I  found  eight  eggs  in  the  breeding  jar. 
In  the  morning  of  May  30th  I  found  three 
larvae  of  a  black  and  two  of  a  light  pink  color 
on  the  sand  in  the  jar.  The  remaining 
three  eggs  hatched  the  following  day. 

Larva. — Length  (exclusive  of  proleg  and 
pygidial  appendages)  of  the  freshly  hatch- 
larva  6"""  (!),  width  of  metathorax  2,  8"""- 
Three  days  after  hatching  (June  ist)  the 
oldest  larvJE  cast  their  skin.  The  fresh- 
ly molted  larvae  are  considerably  larger 
and  of  a  pinkish  color,  within  twelve 
minutes  passing  through  an  iron-grey  into 
the  above-mentioned  bluish-black  color. 

On  the  evening  of  June  2d  the  largest 
larva  measured  17"""-  Newly  hatched  lar- 
vae walk  slowly  and  by  jerks,  while  older 
ones  run  very  fast  and  with  more  intelli- 
gence. In  casting  off  the  skin,  the  larva 
breaks  only  the  occiput  of  the  head  and 
squeezes  itself  through  a  median  cleavage 


of  the  three  thoracic  dorsal  segments.  On 
June  3d  at  half-past  seven  p.  m.,  a  second 
exuviation  took  place.  These  larger  larvae 
are  (21""°  long,  metathorax  6°""  wide)  ex- 
tremely sensitive  to  light,  for,  on  approach- 
ing a  lighted  match  in  the  evening,  all 
the  larvfe  immediately  cover  the  lower 
ocelli  (Fig.  143,  a)  with  the  tibiae  of  the 
anterior  legs,  bending  also  the  head 
downward. 

The  freshly  exuviated  larvae  most  plain- 
ly show  the  6  ocelli  on  each  side  of  the 
head  (Fig.  i43,<i').  A  dark  pigment-zone 
is  formed  around  the  upper  ocelli,  after 
the  first  half-hour  of  casting  the  skin,  ex- 
tending downward  and  around  the  lower 
ocelli.  The  tips  of  the  oral  parts  also 
blacken  at  this  time.  The  larvae  are  un- 
usually voracious,  but  remain  quiet  before 
casting.  They  remain  so  also  for  some 
time  after  casting.  On  approaching  the 
side  of  the  head  of  a  larva  with  a  glass- 
rod  that  has  been  dipped  in  some  ethereal 
oil,  they  suddenly  turn  and  walk  away. 
This  has  even  been  noticed  in  larvae  just 
before  casting,  at  a  time  when  they  always 
remain  quiet  on  some  spot  on  the  sand. 
The  disc  near  tip  of  second  antennal  joint 
I  therefore  take  for  an  olfactory  organ* 
in  these  carrion-larvae  (Fig.  143,  ^).  A  third 
exuviation  took  place  on  June  nth,  but, 
curiously  enough,  in  all  cases  the  larvae 
broke  through  the  sternal  part  of  the  thor- 
acic segments.  Shortly  before  and  after 
the  third  molt,  the  larvae  were  found  dig- 
ging into  the  sand,  only  coming  out  for  a 
short  time  in  quest  of  food.  Five  days 
after  the  last  molt  all  my  larvae  died. 

Description  of  larval  parts. — Lahntni  incised  at 
middle,  densely  covered  with  short,  stiff  bristles. 
Mandibles  without  molars.  Mando  of  maxilla 
with  a  superior  outer  series  of  twelve  short,  non- 
articulated  processes  (Fig.  143,  h),  the  same  occur- 
ring also  on  an  inner  inferior  series  together  with 
ten  longer  articulated  spines.  Tip  of  mando  with 
a  smaller  penicillus  of  bristles  and  a  larger  pen- 
icillus  near  the  outer  margin  of  mando. 

Maxillary  palpus,  three-jointed,  first  joint  trun- 
cate-elongate, second  joint  club-shaped,  last 
joints  lightly  swelled  a  little  behind  middle,  tip 
acute,  conical  with  an  areola  of  "sensitive  aci- 
culi."  Joints  one  and  two  equal,  third  joint  one- 
third    longer.     Labial   palpus,   two-jointed,   first 


*  I  could  never  notice  such  a  delicate  sensibility  toward 
odors  in  other  hexapodous  larvae  possessing  sensitive  aciculi  or 
papillae  on  tips  of  maxillary  or  labial  palpi. 
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joint  clubbed,  second  conical,  tip  with  "sensi- 
tive aciculi."  Both  joints  equally  long.  Mentum 
fleshy,  narrow  at  base,  broadening  toward  the 
rounded  tip.  Apparently  no  Ugiila.  Head 
small,  yellowish  with  a  small  aspersion  of  black 
pigment  on  occiput. 

The  hody-i n tegument  exhibits  under  the  micro- 
scope a  beautifully  arranged  black  pigmentation 
with  fine  canals  between  them.  Legs,  the  mid- 
dle and  posterior  pairs  slightly  longer  than  the 
anterior.  The  coxal  supports  are  prominent, 
coxse  short,  trochanter  very  short  and  apparently 
connate  with  the  former,  but  the  cast-off  skin 
plainly  shows  a  ring  of  the  former  going  over 
one  of  the  latter,  thus  lacking  the  internode  of 
the  other  articulations;  femur  and  tibia  with  long 
thick  bristles,  both  pieces  compressed,  the  latter 
slightly  shorter  than  the  former;  claw  simple  and 
with  two  spines  at  middle. 

Prothorax  graduallj'  getting  broader  toward 
base,  as  long  as  two  of  any  of  the  other  segments 
together,  an  impression  along  the  margin,  the 
anterior  transverse  line  of  which  reaches  the 
middle  of  the  segment. 

Mesothorax  a  little  wider  than  the  preceding. 

Metathorax,  the  widest  of  all  the  body-seg- 
ments.    About  four  times  wider  than  long. 

The  abdominal  segments  gradually  diminish 
in  width  toward  pygidium.  The  three  thoracic 
segments  and  the  first  eight  abdominal  segments 
with  a  short  bristle  at  base  of  marginal  scute  and 
one  such  bristle  at  tip,  the  latter  bent  back  and 
downward.  Ninth  dorsal  segment  at  tip  with  a 
cylindrical,  immovable  spine  of  the  length  of  any 
of  the  terzal  scutes.  Spiracles,  nine  pair;  first 
and  largest  near  base  of  prothorax  a  little  behind 
and  above  the  anterior  coxa.  Second  to  inclu- 
sive fifth  spiracle  in  the  pleurites  anteriorly  of 
each  of  the  first  five  abdominal  segments,  the 
last  three  spiracles  are  much  smaller  and  corres- 
pond with  the  sixth,  seventh  and  eighth  seg- 
ments ;    ninth  segment  without  spiracle. 

First  ventral  abdominal  segment  and  sternal 
region  remain  whitish  with  a  slight  darker  as- 
persion between  the  coxa;.  Tenth  ventral  seg- 
ment prominent  (anus),  cylindrical,  serving  as  a 
propeller,  fimbriate  around  the  margin. 

AntenniE.  Cylindrical,  three-jointed.  First 
joint  narrow,  conical  at  base,  second  slightly 
shorter  than  the  preceding  ;  near  tip,  interiorly 
with  an  ''olfactory  disc,"  consisting  of  two  anter- 
ior larger  and  three  posterior  smaller  areolae. 
Third  joint  inserted  into  a  fleshy,  transparent, 
retractile  internode,  base  of  third  joint  very  nar- 
row, getting  thicker  and  thickest  a  little  behind 
middle,  tip  conical.  Second  and  third  joints 
with  stronger  bristles  than  first  joint.  Third 
joint  bent  inwardly. 

The  olfactory  disc  can  be  better  seen  in  the 
exuviae  than  in  the  living  animal. 


Potato  Bugs. — Last  Monday  there  was 
such  a  swarm  of  potato  bugs  on  the  rails 
of  the  Connecticut  River  Railroad  between 
South  Ferry  and  Holyoke,  Mass.,  that  it 
was  with  difficulty  the  locomotive  could 
draw  the  train  through  them.  The  crushed 
insects  made  the  rails  very  slippery,  caus- 
ing the  wheels  of  the  engine  to  slide. — 
Evenitig  Star,  Washington,  Sept.  13. 


ON  THE   RED   OR   CIRCULAR  SCALE   OF  THE 
ORANGE  (Chrysomplialus  ficus  Riley  MS.). 


H.    ASHMEAD,   JACKSONVILLE,     FLA. 


BIBLIOGRAPHICAL. 


Chrysoniphaliis  ficus  Rilej'.     Manuscript  notes. 

"  "         "  Ashmead,  Fla.   Ag- 

riculturist, 1879. 

"  "         ''  Ashmead,       Pacific 

Rural  Press,  i88o. 

ITS    FIRST     APPEARANCE    IN    FLORIDA. 

In  September,  1879,  I  received  the  fol- 
lowing communication,  with  specimens  of 
infested  leaves,  from  Mr.  G.  M.  Holmes: 
Orlando,  Orange  Co.,  Fla.,  Sept.  20,  1880. 

Dear  Sir : — Inclosed  I  hand  you  a  Leaf  of  an 
orange-tree  infested  with  what  appears  to  be  a 
species  of  scale  insect,  which  is  new  to  us  down 
here.  It  spreads  from  tree  to  tree  very  rapidly, 
and  is  not  confined  to  the  leaf,  but  appears  upon 
tender  stems  and  thorns.  As  you  can  see,  it 
turns  the  leaf  yellow  wherever  it  locates  itself. 

[Fig.  146.] 


Portion  of    Orange  Leaf   infested  with  Lhrysoinphalii^  ficus 
(after  Ashmead). 

I  should  like  to  know  whether  it  is  an  enemy 
much  to  be  dreaded,  and,  if  you  have  had  experi- 
ence with  it,  the  cure.  Although  a  stranger  to 
you,  I  see  by  the  Florida  Agriculttmst  that  you 
have  made  the  insects  on  orange-trees  a  study, 
and  I  thought  you  might  give  me  some  informa- 
tion about  this  particular  insect.  Yours,  respect- 
fully,—G.   M.  Holmes. 

The  scale  being  new  to  me,  I  immedi- 
ately forwarded  specimens  to  Prof.  C.  V. 
Riley,  and  from  his  reply  I  quote  the  fol- 
lowing :  "  The  circular,  dark-brown  scale 
with  a  golden  centre  has  long  been  in  my 
cabinet,  and  I  have  found  it  quite  injurious 
to  Ficus  nitida.  I  have  designated  it  by 
the  manuscript  name  Chrysoinphalus  ficus, 
but  have  published  no  description  of  it,  as 
the  mere  description  of  the  scale  without 
fully  characterizing  the  insect  that  makes 
it,  in  both  sexes,  is  imperfect  entomological 
work." 
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ITS    IMPORTATION    AND    SPREAD. 

In  Los  Angeles,  San  Jose,  California, 
and,  indeed,  in  various  parts  of  the  State, 
it  is  quite  numerous  on  the  Orange,  and  is 
there  known  as  the  "  Red  Scale."  The 
orange  tree  has  but  lately  been  introduced 
and  grown  in  California,  and  this  particular 
species  is,  therefore,  not  indigenous  there. 
Where,  therefore,  did  it  come  from,  and 
how  was  it  introduced  into  the  State  ? 
These  are  two  very  important  questions. 
Now,  the  commercial  relations  existing  be- 
tween the  Californians  with  the  people  of 
China,  Japan  and  Australia,  point  to  one 
of  these  countries  as  its  original  home  or 
starting  point,  from  which  it  has  spread. 
Indeed,  many  oranges  have  been  imported 
from  all  these  places,  and  it  would  not  be 
surprising  to  me  if,  like  our  own  Long  Scale 
{Aspidiotus  Gloverii),  the  Red  Scale  had 
been  imported  in  the  same  manner,  /.  e., 
on  the  leaves,  branches  or  twigs  of  an  im- 
ported tree.  It  has  evidently  been  intro- 
duced into  Florida  this  way. 

ITS    FOOD-PLANT. 

Prof.  Riley  states  that  he  first  found  it 
on  the  Ficus  nitida  ;  this,  I  presume,  is  an 
exotic  species  of  Fig.  I  see  by  the  Pacific 
Rural  Press,  that  this,  or  an  allied  species, 
had  been  found  on  the  Apple  trees  in  San 
Jose,  Gal.  With  the  Orange,  it  attacks  the 
fruit,  leaves  and  twigs,  seeming  to  like  one 
about  as  well  as  another. 

ITS    NATURAL    HISTORY. 

I  have  not  been  able  to  thoroughly  work 
up  this  insect,  for  want  of  specimens. 
From  specimens  received  at  different  times, 
there  would  seem  to  be  at  least  three 
broods,  if  not  more,  during  the  year.  The 
first  brood  probably  hatches  in  May  ;  the 
second,  from  last  of  July  to  second  week 
in  August  ;  and  the  third,  from  last  of 
September  to  first  week  in  October. 

DESCRIPTIVE. 

Pggs. — From  1 8  to  30  under  each  scale, 
less  than  .01  of  an  inch  in  length,  ovoid, 
smooth,  not  quite  twice  as  long  as  broad, 
of  a  bright  yellow,  promiscuously  inclosed 
in  body-walls  of  dead  female. 


Larva. — Length  of  body  less  than  .01 
of  an  inch,  nearly  twice  as  long  as  wide, 
bright  yellow,  ovoid,  much  wider  towards 
head,  being  widest  at  thoracic  segments  ; 
two  very  short  anal  setae,  hinder  margin 
rough  from  numerous  small  fleshy  tuber- 
cles, with  a  few  short  hairs  around  margin, 
no  indentations  as  in  Ceroplastes  rusci ; 
antennas,  6-jointed  (not  easily  made  out 
with  my  microscope,  which  is  of  a  low 
power);  basal  joint  short  and  stout,  nearly 
as  wide  as  long  ;  joints  2  and  3  less  wide  and 
of  equal  size ;  joints  4  and  5  about  equal, 
each  longer  and  thicker  than  2  and  3  to- 
gether; joint  6  much  thinner,  ending  at  tip 
in  2  long  hairs,  the  inner  being  longest ;  an 
inner  and  outer  hair  on  basal  joint,  with 
two  inner  and  two  outer  ones  on  joints 
above  these ;  legs  ending  in  a  feeble  claw 
and  four  digituli,  the  two  upper  being  long- 
est ;  femora  thickly  swollen,  with  a  distinct 
lobe  near  base,  from  which  a  sharp  spine 
issues.  I  have  never  noticed  this  in  any 
other  scale  insect. 

Fetnale  Scale. — Form,  round  or  circular, 
flattened  slightly,  rising  towards  centre, 
of  from  a  reddish  ■  to  a  blackish-brown 
color,  paler  at  margin,  measuring  from  .04 
to  .12  of  an  inch  in  diameter ;  in  the  centre 
is  a  slight  depression,  in  larger  specimens 
.02  to  .03  of  an  inch  in  diameter,  and  of  a 
bright  golden  yellow,  with  a  small  brown 
cap. 

REMEDY. 

Mr.  Holmes  writes  me,  under  date  of 
August  6th,  as  follows  :  "As  you  request, 
I  forward  you  by  this  mail  a  box  contain- 
ing specimens  of  the  Chrysomphalus  ficus, 
which  I  hope  may  reach  you  in  good  order. 
They  have  not  done  me  any  material  dam- 
age as  yet,  but  I  keep  my  trees  in  very 
healthy  condition  and  thrifty  growth,  as  I 
have  a  large  drove  of  cattle,  and  can  cow- 
pen  them.  In  my  experiments  for  their 
removal,  I  have  been  most  successful  in 
the  use  of  a  strong  brine  of  salt  and  water 
applied  twice,  at  intervals  of  two  weeks. 
It  is  heroic  treatment  and  takes  the  leaves 
off,  but  the  scale  comes  with  them,  and, 
if  done  just  prior  to  a  growing  season,  they 
soon  send  out  a  luxuriant  new  growth  and 
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seem  more  healthy  than  before.  I  think  if 
potash  was  mixed  with  salt  and  water  it 
would  be  an  improvement,  and  am  going 
to  use  it  that  way.  You  have  my  best 
wishes  for  the  success  of  your  book  on 
orange  insects,  which  will  supply  a  want  or 
need  long  felt  by  intelligent  orange-grow- 
ers." 


THE  USE  OP  FUNGUS  GROWTHS  TO  DESTROY 
INSECTS. 

In  the  "  American  Naturalist  "  for  Au- 
gust and  September  of  the  present  year 
Prof.  A.  N.  Prentiss  of  Cornell  University, 
has  an  interesting  contribution  to  the 
above-named  subject.  After  reviewing 
the  observations  made  by  previous  writers 
Prof.  Prentiss  makes  the  following  remarks 
on  the  normal  presence  of  fungus  spores  : 

"  In  examining  the  question  as  proposed 
by  Dr.  Hagen,  many  facts  must  be  taken 
into  account  before  deciding  upon  the  pro- 
bable results.  It  must  be  remembered 
that  the  air  is  at  all  times  charged  with 
the  spores  of  fungi.  Dr.  Cunningham 
found  that  '  spores  and  other  vegetable 
cells  are  constantly  present  in  atmospheric 
dust,  and  usually  occur  in  considerable 
numbers  ;  the  majority  of  them  are  living 
and  capable  of  growth  and  development.'  "* 

"  Dr.  S.  M.  Babcock,  who  is  determining 
the  chemical  changes  of  cheese  during  the 
curing  process,  finds  it  impossible  to  avoid 
mold  in  the  curd  except  by  heat  and 
anaesthetics  (ether  and  chloroform).  He 
states  that  the  spores  seetn  to  be  in  the  very 
milk  used  in  the  experiments. 

"  In  the  Botanical  Laboratory,  where 
molds  and  yeast  are  cultivated  at  certain 
times  for  experimentation,  the  air  soon  be- 
comes charged  with  spores. 

"  Growing  in  the  same  laboratory  and 
rooms  directly  connected  with  it,  are  plants 
which  require  constant  care  lest  they  be 
overrun  with  their  several  insect  pests.  No 
disease  appears  to  have  attacked  these  in- 
sects. It  may  be  that  they  do  not  feed  upon 
the  yeast,  and  for  this  reason  escape.  It  is 
not  necessary  that  the  spores  be  eaten  by 


*  "  Microscopical  Examinations  of  Air,"  from  the  "Ninth 
Annual  Report  of  the  Sanitary  Commissioner,"  Calcutta,  1872. 


the  insect  in  the  case  of  the  fly  fungus 
{^Empusa  mused).  Huxley  says  :*  "  It 
has  been  ascertained  that  when  one  of  the 
spores  falls  on  the  body  of  a  fly,  it  begins 
to  germinate  and  sends  out  a  process  which 
bores  its  way  through  the  fly's  skin  ;  this 
having  reached  the  interior  cavity  of  the 
body,  gives  off  the  minute  floating  cor- 
puscles which  are  the  earliest  stages  of 
Empusa.  The  disease  is  'contagious,'  be- 
cause a  healthy  fly  coming  in  contact  with 
a  diseased  one  from  which  the  spore-bear- 
ing filaments  protrude,  is  pretty  sure  to 
carry  off  a  spore  or  two.  It  is  'infectious,' 
because  the  pores  become  scattered  about 
all  sorts  of  matter  in  the  neighborhood  of 
the  slain  flies." 

"  In  this  connection  it  should  be  noted 
that  while  the  insects  which  infest  more  or 
less  the  plants  growing  in  the  laboratory 
have  not  been  affected  in  any  way  by  the 
fungi  or  their  spores,  the  plants  themselves, 
in  some  instances,  have  been  seriously  in- 
jured. On  one  occasion,  recently,  some 
experiments  which  had  been  commenced 
with  much  care  upon  Drosera  rotujidifolia 
were  brought  to  a  sudden  end  by  a  mold 
which  completely  overrun  and  destroyed 
the  plant.  That  the  air  of  the  laboratory 
should  become  abundantly  charged  with 
spores,  would,  of  course,  be  expected  from 
the  large  number  of  experiments  in  the 
growth  and  propagation  of  microscopic 
fungi  which  at  times  are  being  conducted 
by  the  members  of  the  classes  in  mycol- 
ogy. Indeed  after  a  time  the  spores  be- 
come so  abundant  that  all  apparatus  has  to 
become  thoroughly  cleansed  and  fumiga- 
tion by  sulphur  resorted  to  in  order  that 
the  experiments  with  the  fungi  themselves 
should  not  be  defeated. 

"  The  abundance  of  these  spores  of  many 
kinds,  including  those  of  the  house-fly 
fungus,  emphasizes  the  fact  that  Aphides 
and  other  plant  insects  seem  to  thrive  in 
the  midst  of  these  spores  without  any 
diminution  of  their  vigor  or  power  of  re- 
production." 

A  series  of  nine  experiments  in  apply- 
ing the  yeast  fungus  to  Aphides,  as  con- 


"  Lay  Sermons,  Addresses  and  Revi 
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ducted  in  the  Botanical  Laboratory  of  Cor- 
nell University  with  the  assistance  of  Mr. 
W.  A.  Henry,  is  recorded  by  Prof.  Pren- 
tiss. All  the  experiments  made  in  an  or- 
dinarily free  atmosphere  resulted  in  no 
harm  to  the  insects  ;  the  others  showed  no 
ill  results  except  where  the  insects  were 
confined  in  an  unnaturally  moist  atmos- 
phere, as  that  of  a  Wardian  case  or  bell 
glass — conditions  which  will  kill  and  ren- 
der moldy  almost  any  insects  without  the 
application  of  yeast,  but  must  be  trebly 
fatal  to  delicate-skinned  insects  when  these 
are,  in  addition,  covered  with  any  sticky 
substance.  Two  of  the  experiments  show- 
ed that  where  mold  appeared  it  was  inde- 
pendent of  the  yeast  application. 

Prof.  Prentiss  further  remarks  :  "  The  re- 
sult of  these  experiments,  as  a  whole,  as  also 
many  others  not  here  recorded  which  have 
a  more  or  less  direct  bearing  upon  the  sub- 
ject under  consideration,  indicate  plainly 
that  yeast  cannot  be  regarded  as  a  reliable 
remedy  against  such  insects  as  commonly 
affect  plants  cultivated  in  greenhouses, 
rooms  and  parlors.  Moreover,  it  is  more 
than  probable  that  the  yeast  would  injure 
many  kinds  of  plants,  especially  those  with 
delicate  foliage,  by  spotting  and  soiling  the 
leaves,  and  inducing  fungoid  growths  upon 
the  jars  or  soil  in  which  the  plants  are 
grown.  Indeed,  in  most  greenhouses  at 
the  present  time,  it  is  not  so  much  a  ques- 
tion of  keeping  down  injurious  insects,  as 
it  is  the  suppression  of  molds  and  mildews 
of  various  kinds.  The  verbena  rust  only 
need  be  named  as  an  illustration  of  this 
point." 

POOD  HABITS  OF  THE  LONGICORN  BEETLES  OR 
WOOD  BORERS. 


BY   THE    EDITOR. 

(  Continued  from  ^ 
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Monilema.  The  species  of  this  genus  are  reported 
to  feed  on  various  species  of  Prickly  Pear, 
and  it  might  be  inferred,  therefore,  that  the 
larvae  live  on  the  roots  of  these  plants. 

Psenocerus  supernotatus  {^2cf),  is  the  "American 
Currant  Borer"  (Fitch,  3rd  Rep.,  pp.  98- 
105)  ;  bores  also  in  branches  of  Apple  trees 
(Packard  Guide,  p.  500). 

Moiiohammtis  titillator  (Oliv.),  boring  in  the  bark 


of  Pinus  sylvestris  at  St.  Louis,  the  perfect 
insect  appearing  May  21st  (C.  V.  Riley). 

Monohammus  scutlellatus  (Say),  boring  in  pine 
wood  in  a  similar  manner  to  AI.  confusor 
(Fitch,  4th  Rep.,  pp.  24-25). 

JMonohavDHus  conftcsor  Kirby,  boring  cylindrical 
holes  in  the  interior  of  the  wood  of  pine 
trees,  chiefly  of  decaying  and  dead  trees 
(Fitch,  48th  Rep.,  pp.  21-24). 

Doixaschema  ivildii  Uhler. 

Dorcascheina  alternatum  (Say).  These  two  species 
occur  on  Mulberry  and  Osage  Orange,  and 
the  larvae  live,  no  doubt,  in  the  roots  of 
these  plants  (C.  V.  Riley). 

Dorcaschema  nigrum  (Say),  breeds  in  Hickory 
(Dr.  F.  Hadge,  Buffalo,  N.  Y.,  teste  A.  S. 
Fuller). 

Hetixmis  cineria  (Oliv.).  On  Mortis  rubra  (Halde- 
mann,  Tr.  Am.  Phil.  Soc,  X,  54). 

Goes  tigrinus  (De  .G.),  greatly  injuring  Hickory 
trees  by  boring  in  the  green  wood  (Fitch,  ist 
Rep.,  pp.  146-151  ;  3d  Rep.  pp,  120-121). 

Goes  puIcJier  (Hald.).  "Scarce,  but  a  few  are 
found  every  season  in  the  Shag-bark  and 
Pignut  hickory,  June  and  July"  (Dr.  T. 
Hadge,  Buffalo,  N.  Y.,  teste  A.  S.  Fuller). 

Goes pulveridentus  (Hald.).  "This  insect  is  very 
destructive  to  living  Beech  trees.  It  bores 
into  those  branches  which  are  about  three 
inches  in  diameter.  The  length  of  the  chan- 
nel is  about  eight  inches"  (Dr.  G.  H.  Horn, 
Proc.  Ent.  Soc,  Phil.  I.,  pp.  43-44. 

Goes  debilis  Lee.  "Very  bad  in  trunks  of 
Swamp  Oak  "  (C.  V.  Riley) ;  bores  the  Oak, 
especially  unhealthy  trees  (Dr.  F.  Hadge, 
Buffalo,  N.  Y.,  teste  A.  S.  Fuller)  ;  is  no 
doubt  a  borer  in  the  trunk  of  White  Oak 
(Fitch,  5  Rep.,  p.  12). 

Plcctrodera  scalator  (Fabr.).  Breeds  in  the  Wil- 
low, especialljr  the  smaller  species  growing 
along  the  banks  of  streams  in  the  Western 
States  (C.  V.  Riley)  ;  bores  in  the  roots  and 
lower  part  of  the  trunk  of  Cottonwood  trees 
in  Texas  (E.  A.  Schwarz). 

Acanthoderes  ^-gilibus  (Sa)'),*  bores  in  dead  twigs 
of  Oak,  Beech,  Hackberry  (Schwarz). 

Leptostyltts  o c itlifer  (?>2iy).  The  larva  bores  into 
oaks  and  occasionally  apple  trees  (A.  E.,  L, 
p.  225)  ;  working  under  the  bark  of  apple 
trees,  making  broad,  irregular  burrows, 
causing  the  bark  to  raise,  discolor  and  die. 
Also  reported  from  Tallahassee,  Indian  Ter- 
ritory, as  boring  in  Osage  Orange  (C.  V. 
Riley). 

Leptostylus  biustus  (Lee),  bred  from  a  dried  up 
pomegranate  (Tallahassee,  Florida  ;  C.  V. 
Riley). 

Leptostyhis  co>iif>iixtus  {HaXd.),  the  larva  probably 
having  the  same  habits  as  Z.  ac ii lifer  {¥\{.ch, 
4th  Rep.,  p.  26). 

Leptostylus  macula  (Say),  larva  under  the  bark  of 
old  decaying  Butternut  trees  (Fitch,  3d 
Rep.,  p.  144). 

Steriiidius  alpha  (Say),  boring  in  dead  apple  twigs, 
the  perfect  insect  issuing  in  May  (C.  V. 
Riley). 


*  The  larv.T  of  the  South  American  species,  Stirostoma  de- 
fressu?n,  which  we  lately  received  from  Param,  Brazil,  is  re- 
ported to  be  very  injurious  to  the  Cocoanut  tree  by  boring  in 
the  stem. 
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Steniidius  xanthoxyli  (Shimer),  boring  in  dead 
wood  of  Prickly  Ash  (Shimer,  Trans.  Am. 
Ent.  Soc.  1868,  pp.  7-8). 

Liopus  crassulus  (Lee),  boring  in  dead  twigs 
of  Celtis  texana  (E.  A.  Schwarz). 

Liopus  quercus  Fitch.  Fitch  feels  assured  that 
it  lives  at  the  expense  of  the  Red  and  White 
Oak  (5  Rep.,  p.  16). 

Hyperplatys  aspersus  (Say),  boring  in  dry  twigs  of 
Populus  tnonilifera  at  Columbus,  Texas  ;  per- 
fect insect  to  be  found  throughout  spring 
and  summer  ^Schwarz). 

Hyperplatys  maculalus  {}r{2L\A.),  "in  apple  twigs, 
Ithaca,  N.  Y."  (Riley)  ;  in  dry  twigs  oi  Popu- 
lus tremiiloides,  Marquette,   Mich.  (Schwarz). 

Urographis  tnangulifera  (Hald.),  boring  under 
bark  of  Celtis  texana,  but  only  of  trees  al- 
ready injured  by  other  causes.  Columbus, 
Texas  (Schwarz). 

Urographis  fasciata  (De  G.),  "feeding  on  and 
destroying  the  inner  bark  of  the  Black  Oak, 
Quercus  tinctoria,  of  newly-felled  trees,  form- 
ing large  tracks  therein,  which  are  filled 
with  worm  dust,"  the  perfect  insect  appear- 
ingin  June  (Fitch,  5th  Rep.,  p.  14)  ;  from  hick- 
ory stump  (marginal  noteb}^  B.  D.  W.);  larva 
found  in  a  rotten  oak  stump  (C.  V.  Riley). 

Acanthoeinus  tiodosHs  (Fabr.),  "found  under  the 
bark  of  Pine  from  June  to  September" 
(Bland,  Proc.  Ent.  Soc.  Phil.  I.,  p.  97); 
larva  mining  under  the  bark  of  felled  Yel- 
low Pine,  near  Tampa,  Fla. ,  the  perfect  in- 
sect appearing  in  April  (E.  A.  Schwarz). 

Hoplosia  nubila  Lee.  Larva  boring  in  dry 
Beech  twigs,  Detroit,  Mich.  (E.  A.  Schwarz). 

Eupogonius  tomentosus  Hald.,  larva  mining  the 
wood  of  the  Pine  ;  imago  appearing  in  July 
(Fitch,  4th  Rep.,  p.  26);  larva  boring  in  tender 
twigs  of  felled  Yellow  Pine  (E.  A.  Schwarz). 

Eupogonius  vestitus  (Say),  bred  from  Hickory  (C. 
V.  Riley). 

Oncideres  putator  Thoms. ,  girdling  Mesquite 
twigs  and  larva  boring  in  the  twigs.  From 
Arizona  (C.  V.  Riley). 

Oncideres  cingulatus  (Say).  The  "  Twig-girdler" 
often  referred  to  in  the  books.  Its  habits 
were  first  described  by  Haldeman  {Pentisyl- 
vania  Farm  Journal,  vol.  I.,  p.  34,  and  Tr. 
Am.  Phil.,  X.,  52,  1847).  Breeds  in  the 
Hickory,  Apple  and  Pear  tree. 

Ataxia  crypta  (Say),  boring  in  dry  cotton  stalks, 
Texas  (^Riley);  boring  in  dry  twigs  of  Box 
Elder  and  Hackberry,  Columbus,  Texas 
(E.  A.  Schwarz). 

Hippopsis  lemniscata  (Fabr.),  the  perfect  insect, 
together  with  full-grown  larva,  found  in  cane 
ol Ambrosia,  in  June,  in  Missouri  (C.V.Riley). 

Saperda  calcarata  Sa3\  the  larvae  of  this  species 
"with  those  of  the  broad-necked  Prionus 
have  almost  entirely  destroyed  the  Lombardy 
Poplar  in  this  vicinity.  They  live  also  in  the 
trunks  of  our  American  Poplars"  (Harris, 
p.  107);  Am.  Linden  (H.  G.  Hubbard). 

Saperda  Candida  Fabr.  The  well-known  Apple- 
tree  borer.  "The  trees  and  shrubs  princi- 
pally attacked  by  this  borer  are  the  Apple 
tree,  the  Quince,  Mountain  Ash,  Hawthorn 
and  other  thorn  bushes,  the  June-berry  or 
Shad  Bush,  and  other  kinds  of  A??ielanchier 
and  Aronia  "  (Harris,  p.  108,  followed  by  a 
full  account  of  the  habits  of  the  larva)  ;  at- 


tacks not  only  the  wild  and  cultivated  Apple 
(Pyrus)  but  also  the  Thorn  (Crata-gus),  the 
Mountain  Ash  (Pyrus  americand),  the  com- 
mon Quince  {Cydonia  vulgaiis)  and  the  orna- 
mental sorts  {C.  japonica,  etc.). 

Saperda  Fayi  Bland,  lives  in  the  Hawthorn  and 
appears  to  prefer  the  low  growing  bushes. 
The  grubs  cause  the  branches  to  become 
gnarled  and  covered  with  knot-like  excres- 
cences. Tune  and  July  (Dr.  F.  Hadge,  Buf- 
falo, N.  v.,  teste  A.  S.  Fuller);  "Attacks 
the  limbs  and  skin  of  the  wild  thorn  {Cratce- 
gus  crus-galli  and  C.  tomentosa)  creating  a 
gall-like,  gnarly  swelling"  (C.  D.  Zimmer- 
mann.  Can.  Entom.  1878,  p.  220). 

Saperda  vestita  Say,  very  injurious  to  the  Europ- 
ean linden  in  Cambridge,  Mass.  and  Phila- 
delphia, Pa.  (Harris,  p.  no);  boring  at  the 
base  of  young  European  Linden  and  goug- 
ing two  parellel  rings  around  the  trunk 
which  form  annular  swellings  (C.  V.  Riley). 

Saperda  discoidea  Fabr.,  larva  bores  in  Hickory  in 
company  with  Cyllene pictus  (CV .  Riley);  bor- 
ing in  Hickory  trunks  (Fitch,  3d  Rep.,  p.  122). 

Saperda  tridentata  Oliv.,  greatly  injurious  to  Elm 
in  Boston,  Mass.;  "Very  rarely  did  they  [the 
larvae]  seem  to  have  penetrated  far  into  the 
wood  itself,  but  their  operations  were  mostly 
confined  to  the  inner  layers  of  the  bark, 
which  thereby  became  loosened  from  the 
wood  beneath"  (Harris,  pp.  112-113);  "con- 
suming the  inner  bark  of  the  Slippery  Elm 
[Ulmtis  fulva)  in  decaying  and  dead  trees" 
(Fitch,  5th  Rep.,  pp. 59-60). 

Saperda  puncticallis  Say,  found  on  Poison  Ivy, 
Rhus  toxicodendron  {C  D.  Zimmermann,  Can. 
Ent,  1878,  p.  220). 

Saperda  lateralis  Fabr.,  "  mining  the  inner  bark 
of  dead  trees  and  logs  of  the  common  Elm 
(Fitch,  5  Rep.  pp.  60-61). 

Saperda  moesta  Lee,  bores  the  Poplar,  selecting 
the  smaller  branches  (Dr.  F.  Hadge,  Buffalo, 
N.  Y.,  teste  A.  S.  Fuller). 

Mecas  inornata  (Say),  bores  in  the  roots  and  lower 
part  of  the  stems  oi  Hcleniu/n  tenuifolium,  the 
perfect  insect  appearing  from  May  till  July 
(Columbus,  Texas,  E.  A.  Schwarz). 

Oberea  bimnculata  (Oliv.)  (tripunctata,  Fabr.),  the 
larva  burrowing  in  the  stems  of  the  Black- 
berry and  Raspberry  (Harris,  p,  114).  Pu- 
pates in  the  root,  beneath  the  surface  of  the 
ground. 

Oberea  schaumii  {'Lee),  \2iXV2.hor\ng  in  the  twigs 
of  Cotton  wood  making  a  very  smooth  cylin- 
drical burrow,  the  perfect  insect  appearing 
in  the  middle  of  June.  St.  Louis,  Mo  (C. 
V.  Riley). 

Oberea  mandarina  (Fabr.),  larva  boring  in  the  thin 
twigs  of  Populus  monitifera  at  St.  Louis,  Mo., 
the  imago  issuing  in  the  middle  of  April  (C. 
V.   Riley). 

Tetraopes  tettaophthalmus  (Forst.),  larva  boring 
in  the  root  and  lower  part  of  the  stem  of 
Milkweeds  (^.fc/^/Zt/j),  upon  which  plants  all 
the  species  of  the  genus  are  found  (Schwarz  ; 
Riley)  ;  larva  in  the  soil  near  the  roots  of 
Asclepias  cornuta  (W.  L.  Devereaux,  Can. 
Ent.,  1878,  p.  143). 

Dysphaga  tenuipes  (Hald.),  in  dead  limbs  and 
twigs  of  Hickory,  the  beetle  appearing  in 
May  (Fitch,  3  Rep.,  p.  123)  ;  in  Carya  twigs 
(Haldemann,  Proc.  Phil.  Ac.  Nat.  Sc,  3,  126). 
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PROCEEDINGS   OP  THE  SEVENTH  ANNUAL 

MEETING  OF  THE  ENTOMOLOGICAL 

CLUB  OF  THE  A.  A.  A.  S. 

[The  following  minutes  of  this  meeting"  were  kindly  fur- 
nished by  the  efficient  Secretary  of  the  Club,  Mr.  B.  P. 
Mann.  The  papers  themselves  are  omitted,  as  they  have  been, 
or  will  be,  published  in  these  columns  or  elsewhere. — Ed.] 

The  Seventh  Annual  Meeting  was  held, 
as  announced,  in  the  lecture  room  of  the 
Boston  Society  of  Natural  History,  at  Bos- 
ton, Mass.,  beginning  on  the  24th  day  of 
August,  t88o.  More  than  fifty  persons 
were  present,  of  whom  the  following  are 
best  known  for  their  interest  or  work  in 
entomology  : 

E.  P.  Austin,  Boston. 

H.  F.  Bassett,  Waterbur}^ 
C.  J.  S.  Bethune,  Port  Hope. 

F.  Blanchard,  Lowell. 

F.  C.  Bowditch,  Brookline. 
E.  Burgess,  Boston. 

T.  J.  Burrill,  Champaign. 
Cora  H.  Clarke,  Boston. 
A.  J.  Cook,  Lansing. 
C.  R.  Dodge,  Washington. 
J.  H.  Emerton,  Salem. 
C.  H.  Fernald,  Orono. 

C.  Fish,  Oldtown. 

E.  L.  Graef,  Brooklyn. 

A.  R.  Grote,  New  York. 
H.  A.  Hagen,  Cambridge. 
S.  S.  Haldeman,  Chickies. 
S.  Henshaw,  Boston. 

H.  Hinkley, 

P.  R.  Hoy,  Racine. 

J.  L.  LeConte,  Philadelphia. 

J.  A.  Lintner,  Albany. 

H.  H.  Lyman,  Montreal. 

G.  Macloskie,  Princeton. 

H.  C.  McCook,  Philadelphia. 

B.  P.  Mann,  Cambridge. 
E.  L.  Mark, 

D.  S.  Martin,  New  York. 

C.  S.  Minot;  Boston. 

J.  G.  Morris,  Baltimore. 

E.  S.  Morse,  Salem. 

A.  S.  Packard,  Jr.,  Providence. 
J.  D.  Putnam,  Davenport. 
C.  V.  Riley,  Washington. 
S.  H.  Scudder,  Cambridge. 
G.  F.  Waters,  Boston. 
O.  S.  Westcott,  Racine. 
S.  Whitney,  Watertown. 

The  meeting  was  called  to  order  at  2.13 
P.  M.  by  the  retiring  President,  Mr.  J.  A. 
Lmtner,  of  Albany,  who  introduced  the 
President  of  this  meeting,  Mr.  S.  H. 
Scudder,  of  Cambridge. 


Mr.  Scudder  delivered  his  address  as 
President  [printed  in  September  No.]. 

The  report  of  the  meeting  at  Saratoga 
was  then  read  by  the  Secretary,  and  was 
approved. 

The  President  read  a  letter  from  Mr. 
Wm.  Saunders,  regretting  his  inability 
to  be  present,  owing  to  a  severe  accident. 
He  also  read  the  titles  of  papers  which 
would  be  presented  to  the  Club,  in  addition 
to  those  already  announced  in  the  circular. 

Dr.  Morris  announced  that  he  would 
present  a  paper  by  Prof.  Cyrus  Thomas  on 
the  "Migration  of  Locusts." 

Mr.  Grote  was  called  upon  first  to  read 
his  paper  on  "Generic  Characters  in  the 
Noctuidae." 

Prof.  Cook  followed  with  his  paper  on  the 
"Contributions  of  Agriculture  to  Science." 

Dr.  J.  G.  Morris  inquired  whether  Prof. 
Cook  had  ever  tried  to  starve  bees,  and 
then  furnish  them  with  grapes,  in  order  to 
learn  whether  they  would  puncture  the 
grapes  for  the  sake  of  obtaining  the  juices. 
Prof.  Cook  said  that  he  had  not  done  that, 
but  that  he  had  placed  bruised  grapes  be- 
fore them,  which  they  sucked,  and  then 
he  had  placed  whole  grapes  before  them, 
but  they  would  not  puncture  the  skin.  In 
response  to  a  question,  Prof.  Cook  stated 
that  while  he  had  never  known  bees  to  eat 
meat,  yet  they  would  suck  the  juices  from 
meat. 

The  committee  appointed  to  collect  the 
informal  ballots  for  officers  reported  that 
the  following  candidates  had  received  a 
majority  of  ballots  for  the  respective 
offices :  for  President,  Rev.  Dr.  J.  G.  Mor- 
ris, of  Baltimore  ;  for  Vice-President,  Prof. 
C.  V.  Riley,  of  Washington  ;  for  Secretary, 
Mr.  B.  P.  Mann,  of  Cambridge.  On 
motion,  the  informal  ballot  was  made 
formal,  and  the  candidates  nominated  were 
elected  officers  of  the  club  for  the  ensuing 
year. 

Mr.  S.  H.  Scudder  exhibited  to  the  mem- 
bers several  plates  of  his  forthcoming 
paper  on  fossil  insects,  to  be  published  in 
Hayden's  Survey ;  also  the  manuscript  fig- 
ures of  his  contemplated  work  on  Butter- 
flies of  New  England. 
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Mr.  Putnam,  of  Davenport,  la.,  then  read 
his  paper  on  N.  A.  Galiodes. 

Dr.  Mark  remarked  that  the  poison 
glands  of  the  Solpugidae  had  formerly  been 
considered  salivary  glands. 

Dr.  LeConte  said  that  in  Honduras  he 
had  seen  a  species  of  Galiodes,  or  a  closely 
allied  form,  running  about  on  a  table  in 
which  were  many  burrows  of  insects,  and 
running  into  these  burrows,  from  which 
occasionally  it  would  draw  a  larva.  He 
regarded  these  insects  as  probably  poison- 
ous, for,  at  one  time,  finding  that  some 
insect  was  crawling  in  his  sleeve,  he  seized 
it  to  crush  it,  and  received  a  series  of  bites 
at  intervals  of  an  inch  and  a  half  along 
his  arm.  As  he  had  not  met  with  any 
other  insect  at  the  place  likely  to  attack 
him  in  such  a  manner,  he  believed  it  was 
one  of  these. 

Rev.  H.  C.  McCook  followed  with  a 
lively  and  highly  entertaining  account  of 
his  observations  upon  the  Honey  Ants  of 
the  Garden  of  the  Gods,  in  Colorado. 
The  Honey  Ant  was  first  described  from 
Mexico,  in  1832,  by  Dr.  Laws  (?),  who 
called  it  Formica  melligera,  but  this  descrip- 
tion was  overlooked  by  subsequent  authors, 
and  Wesmael  re-described  it,  giving  to  it 
the  name  Myrmecocystus  mexicanus.  Little 
was  known  of  it,  however,  beyond  the 
honey-bearing  workers.  Sketching,  in  the 
first  place,  upon  the  blackboard,  a  diagram 
of  the  topographical  features  of  the  locality 
in  which  his  observations  were  made,  he 
said  that  the  nests  were  invariably  found 
near  the  summits  of  the  ridges  of  land 
forming  the  inner  horse-shoe  of  the  Garden 
of  the  Gods,  and  placed  upon  the  South 
or  South-east  aspect  of  these  summits.  This 
position  seems  to  ensure  to  them  almost 
entire  immunity  from  injury  by  the  rains, 
while  the  nests  of  Fogonomyrmex  occiden- 
talis,  which  are  made  on  the  very  summit 
of  the  ridges,  are  greatly  damaged  whenever 
a  storm  occurs.  Moreover,  when  storms 
occur,  the  entrance  to  the  nests  of  the 
honey  ants  is  guarded  by  a  circle  of  senti- 
nels, who  stand  within  it,  with  their  heads 
pointing  toward  the  opening,  and  who, 
upon  the  occurrence  of  any  injury,  imme- 


diately proceed  to  make  repairs.  The  nest 
presents  externally  the  appearance  of  a 
mound  of  coarse  red  gravel,  having  at  its 
apex  a  hole  about  f  inch  across,  extending 
vertically  downward  from  4  to  6  inches. 
The  nest  has  been  described  as  having  no 
mound,  but,  at  least  in  this  case,  it  was  as 
here  described,  whatever  differences  may 
sometimes  be  occasioned  by  a  difference 
in  the  character  of  the  soil  in  which  the 
nests  are  excavated.  From  the  bottom  of 
this  vertical  hole  the  excavation  is  contin- 
ued obliquely,  and  then  branches  out  into 
stories  of  cells.  Mr.  McCook  had  found 
galleries  extending  a  short  distance  from 
the  central  shaft  in  one  direction,  and  8 
feet  in  the  opposite  direction.  The  rooms 
containing  the  honey-bearing  ants  are  5  or 
6  inches  long,  3  or  4  inches  broad,  and  i 
or  li  inches  high.  The  floor  is  very  smooth, 
but  the  roof  is  left  rough,  just  as  it  was 
made  by  the  tearing  away  of  the  particles 
of  the  gravel  in  which  the  nest  is  excavated. 
The  average  number  of  honey-bearers  in 
a  nest  is  about  300.  These  cling  to  the 
rough  projections  of  this  roof  by  their 
feet,  their  enormously  distended  abdomens 
hanging  down.  They  are  able  to  move 
sideways  along  this  roof,  and  thus,  in  case 
the  roof  is  slanting,  to  climb  up.  Their 
movements  are  at  times  quite  rapid.  Mr. 
McCook  sought  in  vain  for  a  long  time  to 
ascertain  from  what  source  the  ants  ob- 
tained their  honey,  as,  although  plenty  of 
flowers  were  found  in  the  vicinity,  no 
aphides  could  be  discovered.  During  the 
day-time  the  ants  were  not  busy.  At  sun- 
set they  began  to  come  out  of  their  nests, 
and  were  tracked  to  a  copse  of  scrub-oak 
trees  {Qu.  radiata)  some  50  to  70  feet 
distant.  Here,  upon  the  trees,  occurred 
the  galls  of  a  cynips,  from  which  a  saccha- 
rine secretion  exuded  during  the  night, 
and  this  secretion  was  licked  up  by  the 
ants.  In  observing  these  galls  Mr. 
McCook  found  that  fresh  beads  of  this 
sweet  exudation  appeared  upon  them 
three  times  during  the  night.  (At  this 
point  some  discussion  occurred  upon  the 
cause  of  this  exudation,  but  the  subject 
was  more  fully  discussed  at  a  subsequent 
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meeting.)  The  ants,  laden  with  this  sac- 
charine matter,  returned  to  the  nest,  at  the 
entrance  to  which  they  were  challenged  by 
the  sentinels  and  induced  to  give  toll. 
They  threw  themselves  back  in  a  rampant 
attitude  and  disgorgfed  from  their  crops  a 
bead  of  the  fluid,  which  was  imbibed  by 
the  sentinels  with  much  eagerness.  By 
daylight  all  the  work  was  discontinued  and 
the  ants  had  retired  within  the  nest. 

Mr.  McCook  believes  that  the  honey- 
bearing  individuals  are  only  some  of  the 
workers  major,  in  which  the  crops  have 
attained  an  enormous  degree  of  distention. 
An  examination  of  ordinary  workers  major 
which  are  fed  with  an  excess  of  honey, 
shows  that  the  crop  gradually  enlarges  and 
crowds  the  following  divisions  of  the 
intestine  into  the  lower  and  posterior  region 
of  the  abdomen.  The  structure  of  the 
alimentary  canal  is  normal.  Possibly,  some 
of  the  workers  major  may  be  endowed  with 
a  special  tendency  to  this  development. 
The  supposition  that  the  distention  was 
occasioned  by  a  mutilation  of  the  intes- 
tines, so  that  the  ants  could  not  evacuate 
their  contents,  appears  to  be  disproved  by 
the  circumstance  that  the  honey  is  retained 
before  it  reaches  the  stomach. 

The  manner  in  which  the  honey  is  supplied 
to  the  colony  by  these  individuals,when  they 
yield  up  their  store,  is  not  certain.  -It  has 
been  thought  that  the  other  ants  tore  open 
the  abdomens  of  the  honey-bearers  and 
thus  extracted  the  liquid,  but  it  may  be  tliat 
the  honey  is  regurgitated,  as  is  done  by  the 
workers  when  returning  from  the  harvest. 

Mr.  McCook  did  not  finish  the  delivery 
of  his  paper,  owing  to  the  lateness  of  the 
hour,  but  was  requested  to  favor  the  Club 
with  a  continuation  of  the  account  at 
another  tneeting. 

Dr.  J.  L.  LeConte  then  read  a  short 
paper  containing  a  list  of  22  Coleoptera 
which  he  raised  from  a  small  bundle  of 
hickory  twigs,  calling  attention  to  the  im- 
portance of  the  observation  of  insects 
injurious  to  our  forest  trees,  and  to  the  ease 
with  which  considerable  additions  to  our 
knowledge  might  be  made.  [Paper  printed 
in  October  No.  A.  E.] 


Rev.  J.  G.  Morris  said,  that  after  hearing 
the  remarks  of  Dr.  LeConte  upon  this  sub- 
ject at  the  meeting  of  the  Club  last  year, 
he  undertook  to  raise  insects  from  hickory 
twigs,  and,  with  the  assistance  of  Mr.  O.- 
Lugger,  of  Baltimore,  had  obtained  over 
30  species ;  but,  unfortunately  he  had  not 
been  able  to  bring  to  this  meeting  a  list  of 
the  species.  Prof.  S.  S.  Haldeman  said 
that  the  hickory  tree  seemed  to  be  more 
infested,  whether  alive  or  dead,  by  insects 
than  any  other  tree. 

Dr.  LeConte  then  read  his  following 
paper  on  "Lightning  Bugs." 

Mr.  Austin  said  that  the  flashes  of  light 
are  always  accompanied  by  a  movement  of 
the  rings  of  the  abdomen,  by  which  a 
greater  light-giving  surface  is  exposed,  and 
while  the  beetle  is  at  rest  only  a  faint  light 
appears  along  the  edges  of  the  segments. 

Prof.  Riley  considered  that  there  was  a 
logical  correlation  between  the  large  size 
of  eyes  in  the  males  of  species  which  had 
brilliant  but  sluggish  females,  that  could 
be  explained  on  the  principle  of  natural 
selection.  The  males  with  large  eyes 
would  most  easily  detect  a  crawling  larvi- 
form  female,  while  that  female  would  be 
most  readily  detected  which  shone  most 
brilliantly.  Prof.  Riley  further  remarked 
that  the  flashes  of  light  serve  to  dazzle  the 
eyes  of  pursuers,  so  as  actually  to  disguise 
the  position  of  the  insects  when  they  are 
flying  about,  and  might  thus  serve  as  a 
protection  from  enemies. 

Dr.  E.  L.  Mark  referred  to  a  paper  pub- 
lished in  1872  by  Max  Schulze,  as  having 
an  important  bearing  upon  the  subject  of 
the  phosphorescence  of  these  insects. 

The  meeting  was  then  adjourned  to 
meet  at  8  p.  m.  at  the  Hotel  Vendome. 

(To  be  continued.) 

^— ^^ 

It  is  confidently  asserted  that  the  cot- 
ton crop  of  the  present  year  will  be  the 
largest  ever  gathered — fully  5,600,000 bales, 
worth  $300,000,000.  It  is  also  confident- 
ly stated  that  this  increase  is  largely  due 
to  the  operation  of  the  entomological  ex- 
perts employed  by  the  government  in  de- 
vising means  to  check  the  ravages  of  the 
cotton  army  worm. — Fractical  Farmer, 
Oct.  9,  '80. 
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THE  SC^W  WORM. 

BY  A.  R.  KILPATRICK,  M.  D.,  GRIMES  CO.,  TEX. 

In  the  same  mail  I  herewith  send  you 
specimens  of  half-grown  Screw  Worms 
taken  from  the  root  of  a  hog's  ear.  The 
hog  had  heen  bitten  by  a  dog  on  the  ear 
a  few  days  before,  and  the  worms  had 
nearly  destroyed  the  ear  of  the  hog  when 
its  condition  was  discovered  ;  carbolized 
oil  was  applied  to  the  sore,  which  caused 
the  worms  to  move  to  the  surface  so  they 
could  be  taken  out  with  forceps.  While 
the  worms  are  in  the  burrow  they  con- 
stantly eject,  or  discharge,  bloody  water, 
which  runs  from  the  sore,  and  this  discharge 
is  very  often  the  first  intimation,  or  sign, 
of  their  presence.  While  they  are  sucking 
and  not  disturbed,  or  sickened,  or  disabled 
by  any  poison  or  insecticide,  it  is  very 
difificult  to  dislodge  them,  as  they  hold  on 
to  the  flesh  with  great  tenacity,  and  as 
there  are  usually  great  numbers  of  them 
tightly  imbedded  in  a  hole. 

These  worms  have  been  more  numerous, 
more  troublesome  and  more  destructive 
this  year  than  usual.  All  the  newspapers 
of  Texas  have  reported  their  ravages  in 
stock,  and  amongst  people,  in  all  parts  of 
the  State.  In  Arkansas,  Mississippi,  and 
Louisiana,  they  are  more  numerous  and 
destructive  in  years  of  overflow,  and  it  is 
generally  understood  here  that  they  are 
more  numerous  in  wet  years  ;  and  this  has 
been  an  unusually  rainy  summer  and  fall. 

They  infested  the  slaughter  pens  and 
meat-stalls  of  the  markets  and  deposited 
their  larvae  on  the  meat,  and  the  larvae 
would  instantly  pierce  the  meat  and  con- 
ceal themselves,  eat,  grow  and  flourish. 
People  refused  to  buy  market-meat  during 
the  time  of  their  prevalence.  I  tried  to 
get  some  butchers  to  bring  me  the  Screw 
Worm  flies,  but  they  would  not  do  it,  as 
they  thought,  no  doubt,  such  a  thing  would 
injure  their  credit  as  butchers  and  diminish 
the  sale  of  their  meat.  I  regret  that  I 
failed  to  get  a  fly  for  you. 

I  herewith  send  slips  clipped  from  news- 
papers in  some  counties  in  different  parts 
of  the  State  showing  the  ravages  of  the 
Screw  Worms  on  people,  and,  of  course, 


there  were  dozens  of  other  instances  which 
escaped  the  pencil  of  the  country  editors. 
They  were  decidedly  more  numerous 
and  pestiferous  from  the  middle  of  Sep- 
tember to  the  present  time  (9th  Oct.)  than 
they  were  earlier  in  the  season.  Frost 
always  stops  or  destroys  them  : 

Recently  a  lady  of  Collin  County  was  out  pick- 
ing cotton,  when  a  peculiar  fly  bit  her  on  the  nose. 
It  was  ascertained  a  few  days  afterward  that 
Screw  Worms  had  formed  and  made  their  way 
under  the  eye  to  the  brain.  Physicians  were 
summoned,  who  administered  calomel.  Two 
hundred  worms  were  extracted,  and  the  lady  is 
recovering. 

Concho  County.— 7"/w<fj  .•  Screw  Worms  are 
unusually  bad  this  season.  Dr.  Laton  recently 
e.xtracted  over  two  hundred  from  the  nose  and 
head  of  a  Mexican  boy.  Thanks  to  the  doctor's 
skill,  the  boy  recovered. 

A  Horrible  Death. — Dallas,  September  24. 
— An  unknown  man,  supposed  to  be  a  German 
named  Weijgleb,  was  found  off  the  railroad  in 
a  vacant  shanty,  near  Groesbeck,  nearly  lifeless 
and  horribly  afflicted  with  screw  worms  in  the 
hands,  feet  and  root  of  the  spine.  He  had  been 
lying  in  the  shanty  thirteen  days  without  food  or 
drink.  Notwithstanding  all  efforts  to  save  his 
life,  he  died  soon  after  his  discovery.  He  had 
on  his  person  a  pocket  knife,  one  dollar  in 
money,  a  watch  chain  and  a  locket  containing 
two  beautiful  women,  which  he  said  were  his 
sisters,  and  a  certificate  from  a  pawn  shop  in 
Dallas  bearing  the  above  name. 

Mason  County. — Some  ten  days  ago,  Katie, 
the  ten-year  old  daughter  of  Thos.  Mahoney,  re- 
siding on  Peters's  prairie,  was  taken  seriously 
ill,  and,  after  a  few  days,  was  brought  to  town 
and  placed  under  the  medical  charge  of  Dr. 
Grandstaff,  who,  on  examination,  discovered 
that  she  had  been  attacked  in  the  nose  and  mouth 
by  screw  worms,  caused,  it  is  supposed  by 
bleeding  at  the  nose.  There  were  a  great  many 
of  the  worms,  and  the  suiTerings  of  the  little 
victim  were  almost  intolerable.  Dr.  G.  suc- 
ceeded in  removing  over  250  worms  from  the 
nose  and  throat,  and  although  still  suflTering  some- 
what from  fever,  it  is  believed  that  Katie  will 
soon  recover. 

New  Species  of  Scale  Insects. — We 
publish  in  the  present  number  a  communi- 
cation from  Mr.  W.  H.  Ashmead  relative 
to  a  circular  scale  injurious  to  orange 
trees.  We  welcome  with  pleasure  the 
work  of  all  new  entomological  observers, 
but  take  this  occasion  to  earnestly  advise 
such  to  be  cautious  in  the  matter  of  des- 
criptions of  new  species.  Descriptive 
work  can  only  be  satisfactorily  performed 
with  the  aid  of  extensive  special  literature, 
often  difficult  of  access  and  expensive, 
while  biological  work,  in  its  broadest 
sense,  can  always  be  carried  on  with  the 
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aid  of  the  one  great  book  of  Nature,  open 
to  all.  In  respect  of  scale  insects  it  is  often 
pardonable,  because  necessary,  to  name  a 
species  from  the  female  scale  alone  with- 
out characterizing  the  male  or  the  newly- 
hatched  larva,  but  this  should  only  be  done 
where  the  female  scale  is  quite  character- 
istic. 

We  do  not  hold  ourselves  responsible 
for  our  manuscript  name  adopted  by  Mr. 
Ashmead  which,  while  convenient  to  use 
in  a  cabinet,  will  probably  have  to  be  re- 
jected upon  more  careful  study  or  more  com- 
plete knowledge  of  the  sexual  characters. 


We  announce  with  extreme  regret  the 
death,  on  the  29th  of  September,  of  Jacob 
Boll,  of  Dallas,  Texas.  He  died  while  en- 
gaged on  an  exploring  expedition  for  Prof. 
Cope,  in  Wilbarge  Co.,  Texas.  He  was 
not  only  one  of  the  best  collectors  and 
observers  of  insects,  but  proved  himself 
one  of  the  most  intelligent  and  successful 
collectors  in  other  departments  of  Natural 
Sciences.  He  also  published  a  number  of 
articles  on  botanical  and  geological,  as  well 
as  entomological  subjects.  We  knew  him 
chiefly  as  an  entomologist,  and  we  have 
rarely,  if  ever,  met  with  a  man  who  com- 
bined more  effectually  keen  powers  of  ob- 
servation with  skill  in  mounting  and  pre- 
serving the  most  delicate  organisms.  His 
aged  grandmother  and  his  children  have 
our  sincere  sympathy  in  their  bereavement. 


Remedy  for  Cabbage-worms. — Of  all 
the  many  topical  remedies  that  have  been 
tried  for  the  Imported  Cabbage-worm  since 
it  first  began  to  spread  over  the  country  and 
to  play  havoc  with  our  cabbage  fields,  few, 
if  any,  have  given  entire  satisfaction.  It 
is  safe  to  say  that  the  most  satisfactory 
remedy  so  far  discovered  is  in  the  use  of 
Pyrethrum.  We  were  the  first  to  apply 
this  in  1879,  but  did  not  care  to  recom- 
mend it  until  further  experiments  had  been 
made.  These  we  have  made  the  present 
year,  and  caused  to  be  made  by  a  number 
of  our  agents  and  correspondents.  The 
general  experience  is  most  favorable,  and 
we  unhesitatingly  recommend  it  for  all  the 


different  worms  affecting  the  leaves  of  our 
cabbage  plant. 

Pyrethrum  for  the  Screw  Worm. — 
We  publish  in  the  current  number  an  arti- 
cle from  Dr.  Kilpatrick  on  the  Screw- 
worm  which  well  illustrates  the  terrible 
wounds  which  this  insect  is  capable  of  in- 
flicting, not  only  on  animals  in  Texas,  but 
on  human  beings.  One  of  the  most  im- 
portant discoveries  incidental  to  the  work 
of  the  U.  S.  Entomological  Commision 
which  we  have  made  during  the  year  is 
that  Pyrethrum  may  be  successfully  em- 
ployed against  this  pest  also.  Prof.  J.  P. 
Stelle,  one  of  the  agents  of  the  Commis- 
sion, thus  writes  from  San  Marcos,  Texas  : 

I  have  just  made  a  discovery  that  cannot  be 
otherwise  than  of  vast  importance  to  Texas : 
PjTethrum  is  a  never-failing  remedy  for  the  no- 
torious Screw-worm.  The  application  is  made 
by  simply  dusting  a  little  of  the  dry  powder  over 
the  sore  ;  the  worm  being  an  air-breather,  soon 
takes  in  the  effect  and  dies. 

Up  to  this  time  the  remedies  for  Screw-worm 
in  Texas  have  been  either  arsenic  or  calomel. 
The  former  always  leaves  a  serious  sore,  while 
the  latter  often  does  the  same  thing,  and  when 
applied  to  )'oung  calves  always  produces  saliva- 
tion.    P3'rethrum  leaves  no  unpleasant  effects. 


OviPOSITION      IN      THE     TORTRICID/E. 

Prof.  C.  H.  Fernald  in  his  notes  on  Phox- 
opteris  angulifasciana  makes  some  interest- 
ing facts  as  to  the  oviposition  of  this 
moth  which  is  one  of  those  species  in 
which  the  eggs  are  deposited  singly.  He 
describes  the  process  as  follows  : 

"  She  fluttered  about  on  the  upper  side  of  the 
leaf  for  a  little  time,  then  standing  over  and  in  a 
line  with  the  midrib,  she  deposited  an  egg  on 
the  midrib,  about  one-third  the  distance  from  the 
end.  In  some  cases  only  one  egg  was  deposited 
on  a  leaf,  in  others,  two  ;  but  in  the  latter  case 
the  second  egg  was  deposited  in  the  same  man- 
ner as  the  first,  but  at  a  third  of  the  distance 
from  the  opposite  end  of  the  leaf." 

We  wish  some  one  could  succeed  in  ob- 
serving the  more  common  form  of  oviposi- 
tion in  these  moths,  viz.^  where  the  flatten- 
ed eggs  are  so  regularly  and  beautifully 
laid  in  large,  translucent  batches  or  long 
rows,  upon  the  leaves  or  branches  of  plants. 


Exchanges  Wanted. — A.  W.  Latimer, 
Eufaula,  Ala.,  is  desirous  of  exchanging 
with  collectors  in  Europe  and  of  the  Pa- 
cific coast. 


THE   AMERICAN   ENTOMOLOGIST. 


277 


Extracts  from  Correspondence. 

Disease  of  Chauliognathus  Larvae. — Dur- 
ing the  last  days  of  September  I  observed  at 
Selma,  Ala.,  on  a  fence  enclosing  a  cotton  field, 
many  hundreds  of  the  larvae  of  the  Pensylvanian 
Soldier  Beetle  {Chauliognathus  pensylvanicus 
DeG.),  see  Fig.  122,  both  full-grown  and  young, 
most  of  them  stiff  and  dead,  others  in  a  dying 
condition,  and  still  others  ascending  the  fence. 
Those  still  living  had  on  all  the  stigmata  a  small 
drop  of  a  whitish,  odorless  fluid,  tasting  some- 
what like  a  rotten  pear.  In  those  larvae  which 
had  recently  died,  these  drops  were  pink  in 
color,  while  in  those  already  dead  for  some  time 
they  were  dried  up.  This  disease,  very  probably 
of  a  fungoid  nature,  destroj'ed  many  thousands 
of  these  larvae ;  but  I  could  not  observe  any 
further  development  of  the  fungus,  though  I 
visited  the  locality  several  times  afterwards. 
The  affected  larvae  simply  dried  up,  firmly  ad- 
hering to  the  boards  of  the  fence. 

I  will  add  that  the  larvae  of  this  beetle  could 
be  frequently  observed  in  the  earlier  part  of 
October,  destroying  the  chrysalides  of  Aletia. 
— E.  A.  Schwarz,  Selma,  Ala.,  October  12th. 

Herbivorous  Ground-beetles. — In  the  October 
number  of  the  Entomologist,  Mr.  Wm.  Trelease 
records  the  finding  of  Harpalus  caliginosus  Say, 
feeding  upon  the  seeds  of  Ambrosia  artemisia:- 
folia,  and  asks  whether  it  is  common  for  pre- 
daceous  beetles  to  seek  at  times  a  vegetable 
diet. 

I  cannot  answer  the  general  questions,  but 
desire  to  confirm  his  observations  by  stating  that 
in  September,  1876,  I  witnessed  the  same  phe- 
nomenon which  he  has  described.  In  a  field  of 
several  acres,  nearly  every  plant  of  Ambrosia 
had  one  or  more  beetles  upon  it,  and  they  were 
all  Harpalus  caliginosus.  I  could  detect  no  other 
insects,  and  though  I  did  not  make  a  note  of  it 
at  the  time,  my  recollection  is  that  some  of  the 
beetles  appeared  to  be  feeding  upon  the  pollen 
of  the  staminate  flowers  as  well  as  upon  seeds. 
— Wm.  A.  Buckhout,  State  College,  Centre  Co., 
Pa. 

About  Phora  being  merely  a  Scavenger  and 
not  a  true  Parasite. — The  opinion  expressed  by 
Mr.  Hubbard  in  3'our  September  number  (p.  228) 
about  Fhoi-a  not  being  a  true  parasite,  holds 
good,  no  doubt,  in  the  majority  "of  cases. 
Among  the  literature  which  I  have  collected  on 
the  habits  of  Phora,  I  find  only  one  direct  state- 
ment about  larvae  of  this  fly  having  developed  in 
a  living  insect.  Mr.  Brischke  (Kleinere  Beobach- 
turgen  iiber  Insecten),  received  from  a  coleopter- 
ist  some  pupae  and  imagos  of  Phora,  with  the  re- 
mark that  the  pupae  had  come  out  of  the  anus  of 
a  living   Osmoderma.     The  friend  very  probably 


meant  to  say  that  larva  had  come  out  and  had 
immediately  transformed  into  pupae.  The  state- 
ments of  Bouche  (Naturg.  d.  Ins.,  p.  loi)  are  less 
direct.  He  obtained  larvae  of  Phora  from  sev- 
eral specimens  of  Sphinx  convolvuli  in  captivity, 
and  from  caterpillars  of  a  Tinea.  Although  he 
does  not  say  that  the  Sphinxes  and  caterpillars 
were  alive,  when  the  larvae  emerged  from  them, 
we  are  justified  to  assume  from  his  wording  that 
the  larvae  of  Phora  had  lived  in  their  host,  while 
he  was  alive,  although  they  may  have  escaped 
after  death.  Brischke,  (/.  c.)  also  takes  it  that 
way. 

Ferris,  in  his  Insectes  du  pin  maritivie,  had  ex- 
pressed the  same  opinion  as  Mr.  Hubbard,  that 
the  larvae  oi  Phora  are  scavengers,  not  parasites  ; 
but  later  {Resultats  de  quelques  promenades  ento- 
mologiques ;  in  Ann.  Soc.  Ent.  Fr.,  1873,  p.  74)  he 
confesses  his  doubts  about  the  matter.  He  had 
obtained  a  Phora  from  the  nymphie  of  Coccinella 
^-punctata,  these  nymphae  not  showing  any  signs 
of  decay.  Curtis  (Brit.  Ent.  437)  and  Rondani, 
(Atti,  etc.,  Milano,  i860)  relate  similar  obser- 
vations. In  such  cases,  the  larvae  of  Phora  may 
have  been  carnivorous,  without  being  parasites ; 
they  may  have  killed  the  nymphae  and  eaten  their 
contents.  Zetterstedt's  statement,  "  larva  {Phorce) 
in  Geotrupe  ttasicorni  inventa,  teste  Marklin  "  may, 
or  may  not,  refer  to  a  case  parallel  to  that  of  Os- 
moderma. The  case  related  by  Goureau  (Ann. 
Soc.  Ent.  Fr.  1855,  p.  21)  of  pupae  of  Phora, 
found  in  a  box,  in  which,  for  about  a  month,  he 
had  kept  a  pinned  Psithyrus,  is  likewise  not  con- 
clusive, because  the  Phora  may  have  slipped  in 
the  box  and  laid  eggs  on  the  putrescent  specimen. 
Still,  there  is  enough  to  show,  in  what  precedes, 
that  there  is  something  to  be  learned  yet  about 
the  habits  of  Phora. — C.  R.  Osten  Sacken  ; 
Heidelberg,  Germany,  Oct.,  1880. 

[We  thank  Baron  Osten  Sacken  for  these  bibli- 
ographical references.  Whatever  may  be  the 
case  with  other  species  of  this  genus  it  is  perfect- 
I3'  clear  that  Phora  aletiic  cannot  be  considered  a 
parasite.  We' were  of  this  opinion  already  in 
1878,  and  for  this  reason  did  not  allude  to  it 
among  the  enemies  of  Aletia.  Our  experience 
the  past  summer  has  fully  confirmed  this  opin- 
ion. Mr.  Hubbard  has  made  a  number  of  inter- 
esting observations  which  prove  in  the  first  place 
that  the  eggs  are  laid  in  masses  not  necessarily 
upon  the  insect,  and  never  upon  living  or  healthy 
insects.  The  larvae  very  soon  attack  any  decay- 
ing animal  or  vegetable  substance,  but  while 
they  may  be  thickly  crawling  about  and  over  liv- 
ing larvae  they  do  not  penetrate  the  same.  We 
suspect  that  this  will  be  found  to  be  the  general 
habit  of  the  genus,  and  that  where  the  Phora 
larvae  subsist  on  living  insects  (like  Aphides) 
they  are  to  be  considered  as  carnivorous  rather 
than  parasitic. — Ed.] 
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Heliothis  armigera  feeding  on   hard    Corn. 

— The  Boll  Worm  or  Corn  Worm  is  exceedingly 
common  and  mischievous  here  this  j^ear.  In 
some  places  every  third  ear  of  corn  contains  a 
worm.  In  one  or  two  points  the  published  de- 
scriptions seem  deficient.  The  second  brood, 
now  growing,  feeds,  no  doubt,  on  the  milky 
kernels  by  choice,  but  not  by  any  means  con- 
stantly, nor  does  it  confine  its  mischief  to  a 
single  ear.  Leaving  the  one  on  which  it  has  been 
engaged,  it  passes  to  a  second,  whicli  involves  a 
journey  down  one  stalk  and  up  another.  This 
is  probably  performed  in  the  night.  Its  man- 
dibles are  capable  of  gnawing  not  merely  the 
juicy  milky  kernels  of  the  young  ear,  but  the 
harder,  riper  ones  of  the  ear  when  nearly  mature 
and  ready  to  cut.  In  cutting  my  own  corn 
yesterday,  I  found  many  specimens  of  this  in- 
sect, and  there  now  lies  before  me  an  ear  almost 
uninjured  and  nearly  dry,  the  kernels  being  too 
hard  to  yield  to  the  nail,  and  full  of  meal  when 
broken,  in  which  is  an  almost  full-grown  corn 
worm  engaged  in  eating  these  hard  grains.  The 
worm  has  attacked  the  ear  in  two  or  three  places 
and  eaten  about  half  a  dozen  corns,  so  that  it 
is  very  plain  that  it  has  not  spent  its  whole  ex- 
istence in  this  ear.  The  infested  ears  may  often 
be  detected  on  passing  through  the  field  by  see- 
ing a  hole  in  the  husk,  through  which  the  worm 
has  entered  the  ear,  and  a  few  days  ago  I  saw  a 
half-grown  worm  gnawing  its  way  into  an  ear, 
and  making  just  such  a  hole.  When  I  caught  it, 
it  had  bored  through  the  outer  sheath  only,  and 
was  at  work  on  the  second. — E.  W.  Claypole, 
Antioch  College,  O. 

P.  S.  Later.  I  have  as  late  as  the  first  week 
of  this  month  found  small  corn  worms  not  more 
than  half  an  inch  long  engaged  in  eating  the  ripe 
ears  of  corn,  and  I  can  add  from  experience 
that  these  small  worms  can  bite  sharply. 

Answers  to  Correspondents, 


Gall  on  Solidago  Leaves. — I  mail  you  to- 
day a  box  containing  specimens  of  Solidago 
leaves — am  not  certain  as  to  the  species,  but 
think  it  is  .S".  nemoralis  (Ait.).  I  send  them  be- 
cause they  bear  some  new  galls,  or  new  ones  to 
me,  in  which  you  may  perhaps  be  interested. 
Should  be  glad  to  know  the  name  of  the  gall. 
— Harley  Barnes,  Mulberry  Corners,  Ohio. 

The  galls  on  Solidago  leaves  are  made  b)'^  a 
little  gall  gnat  which  Osten  Sacken  described 
as  Cecidomyia  carbonifera. 

Oak  Gall:  Cynips  q-decidua  Bass.— I  send 
in  to-day's  mail  a  box  containing  some  leaves 
of  Qiiercus  Diiihlenbcrgii  Engelm,  which  have  on 
them  what  I  take  to  be  the  eggs  of  an  insect. 
Thinking  they  may  be  of  interest  I  send  them. 
I  would  be  glad  to  know  what  they  are,  at  your 
leisure.— J.  Schueck,  Mt.  Carmel,'lll. 

The  objects  you  send  are  not  eggs,  but  a  col- 
lection of  galls  made  by  a  gall    fly.      The   gall 


differs  slightly  from  Cynips  q-decidua  Bassett,  but 
is  probably  the  same  species.  It  is  described  in 
the  Proceedings  Entomol.  Soc,  Philadelphia, 
vol.  Ill,  p.  689. 

Insects  from  Stomach  of  Lark,  Robin  and 
Sun  Fish.— i'.  A.  Forbes,  Norfnal,  ///.—The 
Diplotaxis  from  the  stomach  of  Meadow  Lark  is 
D.  sordida  (Say).  The  egg  taken  from  the 
stomach  of  a  Robin  shot  on  the  loth  of  August 
is  that  of  a  Heteropterous  insect,  belonging  to 
the  Reduviidce.  As  it  is  separated  from  its  asso- 
ciates, and  the  gum  surrounding  it  dissolved,  it 
is  pretty  hard  to  determine.  Nor  can  we  state 
positively  what  the  Ephemerid  larva  from  Sun 
fish  is,  as  we  have  reared  but  few.  It  may  be- 
long to  the  common  Polemitarcys  alba  (Say),  but 
this  is  onl}-  a  guess. 

Supposed    hibernating    Aletia   Chrysalis. — 

Inclosed  I  send  what  to  me  is  the  chrysalis  of 
the  Cotton  Worm  I  found  in  the  piece  of  corn 
stalk  as  you  see  it,  and  it  is  alive  now.  Per- 
haps you  ma}'  determine  from  this  whether  the 
worm  is  preserved  through  the  winter  in  this 
way.  If  you  think  this  throws  any  light  on  the 
subject,  I  will  be  glad  to  hear  from  you. — Re- 
spectfully, Jos.  W.  Davidson,  Uniontown,  Ala. 

The  chrysalis  does  not  belong  to  the  Cotton 
Worm,  but  is  something  entirely  diflFerent,  some- 
thing resembling  that  of  Achatodes  zca:  (Harr.), 
the  "  Spindle-worm."  We  will  endeavor  to 
breed  the  moth  in  order  to  determine  the  species 
with  certainty. 

Sheep  Parasites :  Pyrethrum. — I  notice  in 
your  paper  read  before  the  Scientific  Association, 
at  Boston,  on  the  practical  results  of  the  Cotton 
Worm  inquiry,  that  you  have  experimented  with 
the  powder  of  the  Pyrethrum  roseum.  There  is 
a  disease  in  the  south-west  of  the  State  known  as 
Lambrize,  tliiit  carries  oflF  hundreds  of  thousands 
of  lambs  every  )-ear.  It  is  a  red  worm  in  the 
intestines.  The  powder  could  be  easily  adminis- 
tered with  salt.  Do  you  think  it  would  kill 
worms  internally? 

The  scab  is  increasing  and  will  increase  on 
account  of  the  driving  of  scabby  sheep  to  the  new 
sheep  walks  in  the  north-west  from  Mexico  and 
the  south-west  country.  Sheep  men  are  willing 
and  keep  working  away  with  lots  of  nostrums. 
Tobacco,  scientifically  prepared  and  applied,  is 
a  cure,  but  it  often  fails.  I  am  told  that  the 
active  principle  is  nicotine,  which  is  a  product 
of  the  first  fermentation,  and  is  lost  when  it  goes 
beyond  that.  This  may  account  for  the  many 
failures  with  tobacco.  I  have  no  data  to  fix  for 
the  loss  occasioned  by  scab,  but  judging  from 
my  own  locality,  by  death  loss,  and  deterioration 
of  wool  and  clipping  expenses,  that  it  would 
reach  a  million  and  a  half  or  two  million  dollars 
annually. — Alex.  Mitchell,  Waldrip,  Tex. 

We  have  had  no  experience  with  Pyrethrum 
as  a  cure  for  the  sheep  disease  you  first  mention, 
but  should  be  very  glad  to  have  you  try  it  and 
report  results  through  these  columns.  We  do 
not  know  that  it  has  ever  been  administered  in- 
ternally. That  it  will  prove  useful  as  a  wash  for 
'he  scab  is  more  than  probable. 
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ON  THE  NATURAL  HISTORY  OF  CERTAIN  BEE- 
PLIES  (Bombyliidae).* 


We  now  come  to  the  interesting  and 
hitherto  unrecorded  life-history  of  two 
species  of  Bee-flies.  On  p.  305  of  our 
First  Report  we  figured  an  undetermined 
egg-parasite  of  the  Rocky  Mountain  lo- 
cust, giving  some  account  of  its  extensive 
occurrence  in  and  about  the  egg-pods  of 
that  insect,  and  showing  that  next  to  the 
Anthomyia  Egg-parasite  it  was  the  most 
important  enemy  of  the  locustr  The  lar- 
va was  somewhat  anomalous.  We  were  in 
doubt  even  as  to  what  order  of  insects  it 
belonged,  placing  it  at  the  time  in  the  Hy- 
menoptera  and,  with  a  question,  among 
the  Ichneumonidce.  From  the  absence  of 
spiracles  on  the  intermediate  abdominal 
joints  we  suspected,  soon  after  the  publi- 
cation of  our  First  Report,  that  this  larva 
would  prove  to  be  Dipterous  rather  than 
Hymenopterous ;  while  from  such  poor 
descriptions  and  figures  as  were  extant, 
that  most  nearly  approached  it,  we  deem- 
ed it  might  be  Anthracid,  and  were  sub- 
sequently confirmed  in  this  view  by  ob- 
taining, in  October,  1879,  a  single  pupa 
from  a  lot  of  larvae  sent  us  by  Mr.  G.  M. 
Dodge  of  Glencoe,  Neb.     Mr.  Dodge  sent 


us,  with  the  same  lot  of  larvse,  what  he 
supposed  to  be  the  parent  fly,  reared  from 
a  lot  of  locust  eggs  among  which  the  lar- 
vae were  found.  His  flies,  however,  prov- 
ed to  be  the  Anthomyia  Egg-parasite  {A.aii- 
gustifrons  Meigen,  First  Report,  p.  2S5  1. 
The  single  pupa  thus  obtained  from  Mr. 
Dodge's  specimen  agrees  with  those  of 
Systcvc/ii/s  areas*  O.  S.,  presently  to  be  de- 
scribed. 

During  the  past  two  years  we  have  been 
in  correspondence  with  Prof.  J.  G.  Lem- 
mon  of  Sierra  Valley,  Cal,  who  has  kind- 
ly sent  us  many  specimens  of  the  locusts 
occurring  there  and    especially    the    eggs 


SvsTGiCHUS  OREAS  :  n,  larva;  b,  head,  from  side;  r,  do., 
from  front,  partly  withdrawn  into  first  joint ;  </,  left  mandible  ; 
Cy  left  maxilla  ;  _/",  prothoracic  spiracle  ;  ^,  anal  spiracle  (after 
Riley). 

and   early   stages    of    Cam/iula  pelluiida.\ 

Among  such  eggs  these  Bee-fly  larvae  were, 

if  anything,   more  common   than  we  had 

found  them  among  the  eggs  of  Caloptenus 

spretus   east    of    the  mountains.     We  here 

(juote  one  letter  in  illustration  : 

i        B)-  this  mail  I  dispatch  another  cigar-box  filled, 

j    this  time,  with  sods  containing  eggs  of  the  terri- 

j   ble  locust  that  for  three  years  past  has  devastated 

Sierra  Vallej'  ;  also  the  large,  fat,  white  larva  that 

lately  made  its  appearance  as  a  voracious  feeder 

upon  locust  eggs. 


*  From  advance  sheets  of  the  Second  Report  of  the  U.  S. 
Entomological  Commission. 


*  Western  Diptera,  p.  254;  Bull.  Hayden's  Geo!,  and  Geogr 
Survey  III.,  No.  2. 
t  This  is  the  GZdipoda  atrox  of  otir  First  Report. 
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The  ground  that  was  first  filled  with  locust 
eggs  by  the  (Kdipoda  atrox  by  the  end  of  Septem- 
ber, looked  as  if  scattered  with  loose  shells,  so 
thorough  was  the  work  of  destruction. 

A  few  of  the  grubs  were  detected  in  among  the 
eggs  in  April,  but  not  generally  until  August. 
One  individual  seems  to  empty  several  egg-cases 
before  retiring  from  the  feast  and  coiling  himself  j 
up  in  a  case  which  he  has  emptied,  or  in  a  nidus 
of  his  own  make. — J.  G.  Lemmon  in  letter  to  C.  j 
V.  Riley,  Oct.  12,  1879., 

During  1878  and  1879  we  failed  to  rear 
any  of  them  to  the  perfect  state,  but  on  June 
20,  of  the  present  year,  1880,  we  obtained 
from  these  California  larvae  the  first  fly. 
This  proved  to  be  a  male  of  Triodites  nius 
O.  S.,*  as  kindly  identified  for  us  by  Mr.  S. 
W.  Williston  of  New  Haven.  The  delay 
in  the  printing  of  this  report  enables  us  to 
complete  the  natural  history  of  these  in- 
sects. We  have,  during  the  summer,  reared 
many  additional  specimens  of  this  species 
and  also  of  the  Systcec/ius  areas  already 
alluded  to.  Prof.  Lemmon  and  his 
brother,  Mr.  W.  C.  Lemmon,  have  also 
succeeded  in  obtaining  the  mature  flies 
and  have  observed  this  Systoechus  abund- 
antly buzzing  about  over  the  ground 
in  which  the  locust  eggs  were  laid,  as  the 
following  extracts  from  the  correspondence 
of  these  gentlemen  will  show  : 

An  enemy  which  has  proved  very  destructive 
in  Sierra  Valle}'  and  vicinity  is  the  larva  of,  as 
yet,  an  unknown  insect.  It  is  first  observed  as 
a  large,  yellowish-white  grub,  about  half  an  inch 
or  even  three-fourths  of  an  inch  long  when  ex- 
tended, it  being  usually  curi^ed  so  that  the  head 
and  tail  nearlj'  touch.  It  is  one-sixth  to  one- 
fifth  of  an  inch  thick  just  back  of  the  head,  and 
tapers  slightly  toward  the  tail  ;  also  flattened 
slightly  dorsally.  It  is  usually  found  in  a  case 
of  locust  eggs  which  it  has  devoured,  pushing 
the  empty  shells  aside,  and  at  last  occupying  the 
space  where  were  21  to  36  eggs.  Often  it  is 
found  in  a  little  space  below  anumberof  emptied 
cases  as  though  it  had  feasted  off  the  contents  of 
several  nests. 

The  grub  was  first  noticed  last  April  20th  in 
the  egg  deposits  near  Loyalton.  This  Fall, 
Sept.  7th,  it  was  detected  in  great  quantity  near 
Sierravillc,  and  afterwards  in  several  infested 
spots  of  the  valley.  A  handful  of  such  soil  will 
generally  display  ten  to  twenty  cases  of  locust 
eggs,  more  or  less  emptied,  and  half  as  many  of 
the  fine  fat  grubs. — J.  G.  Lemmon,  in  the  Sacra- 
mento, Cal.,    IVeeldy  Record  i'mon,  Nov.  29,  '79. 

The  white  grubs  ate  out  and  destroyed  thous- 
ands of  the  eggs  last  Fall,  but  to  all  appearance, 
have  eaten  nothing  since,  having  lain  dormant 
all  winter,  and  being  now  found  still  among  the 
eggs  which  are  fast  hatching  out.— W.  C.  Lem- 
mon, Sierra  Valley,  Cal.,  June  13th,  1880. 
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I  send  to  you  by  this  mail  another  package  of 
the  locust-egg-eating  grubs,  some  of  which  you 
will  find  more  developed.  My  brother.  Prof.  J. 
G.  Lemmon,  came  up  from  Oakland  day  before 
yesterday  to  spend  a  few  days,  and  while  looking 
at  the  grubs  that  I  had  gathered  for  you  yester- 
da}',  one  of  them  developed  into  the  Humble-bee 
fly  which  3'ou  have  bred  and  a  half  dozen  speci- 
mens of  which  I  have  caught  and  envelop 
rolled  up  in  paper. — W.  C.  Lemmon,  in  letter 
to  C.  V.  Riley,  from  Sierra  Valley,  Cal,,  July  18, 
1880. 

■  Happening  home  on  a  hurried  visit  I  find  lo- 
custs and  destruction  all  around, — a  sad,  sad 
sight  !  Find  my  brother  has  tried  to  keep  you 
posted  up  with  specimens  and  notes.  Am 
pleased  to  see  a  solution  of  the  "  big  white  grub  " 
question.  He  develops  into  a  species  of  fly, 
hosts  of  which  are  now  seen  in  mid-day  buz/ing 
about  among  the  locusts. — Prof.  J.  G.  Lemmon, 
in  letter  to  C.  V.  Rilev,  from  Sierra  Valley, 
Cal.,  July  18,  1880. 

This  habit  in  the  larvae  of  Bombyliids 
of  preying  on  locust-eggs  has  not  before 
been  suspected,  and  in  this  connection  we 
will  review  what  has  hitherto  been  known 
of  their  habits  : 

Prof.  J.  O.  Westwood  has  given  in  the 
Transactions  of  the  Entomological  Socie- 
ty of  London  (1876,  pp.  497,  498),  the  fol- 
lowing observations  upon  the  larval  habits 
of  Bombilii  : 

Thanks  to  the  researches  of  previous  observers, 
the  economy  and  transformations  of  the  Bombylii 
are  now  satisfactorily  known  to  entomologists, 
Latreille  rightly  considered  that  the  Bombylii, 
like  Anthrax,  were  parasites,  contrary  to  the  opin- 
ion of  Zetterstedt  that  the  larvae  feed  on  the 
roots  of  plants  (Ins.  Lapp.,  p.  510).  The  pupa 
of  Bonibilins .major  was  first  figured  bj'  M.  Im- 
hoflf  in  the  Isis  for  1834,  having  been  found  by 
him  in  a  situation  which  he  had  previously  no- 
ticed to  be  frequented  by  Andrena  humilis  (vol. 
1834,  p.  536,  pi.  xii.).  In  my  Introduction  (vol. 
2,  p.  538,  1840),  I  published  a  figure  of  the  same 
pupa  from  a  specimen  discovered  by  Mr.  C. 
Pickering  in  a  sandy  gravel  pit  at  Coombe 
Wood  on  the  28th  of  March,  from  which  the 
imago  was  produced  in  a  few  da3's.  The  pupa  is 
verj'  similar  to  those  of  the  species  of  Anthrax, 
which  are  known  to  be  parasites,  having  the  fronts 
and  underside  of  the  head  armed  with  strong 
spines,  and  the  dorsal  segments  of  the  abdomen 
furnished  with  transverse  rows  of  strong  reflex- 
ed  booklets.  In  1852,  M.  H.  Lucas  published 
the  description  of  a  new  Algerine  species  of  the 
genus.  Bomb,  bogharicnsis  in  the  Annales  of  the 
French  Entomological  Society,  2nd  ser.  vol.  x., 
p.  II,  pi.  I,  No.  II,  which  he  had  reared  from  a 
pupa  found  under  a  stone  in  a  damp,  sandy  sit- 
uation, and,  contrary  to  the  opinion  of  Latreille, 
he  expressed  himself  thus  :  "je  suis  porte  a 
croire  que  les  larves  qui  composent  ce  genre  ne 
sont  pas  parasites,  comme  le  supposent  Latreille 
et  beaucoup  d'autres  Entomologistes,  mais  qu- 
elles  vivent  au  contraire  isolement  dans  la  terre, 
— opinion,  au  reste,  qui  avait  deja  ete  emise, 
mais  avec  doute,  par  M.  Macquart,  et  que  men 
observation  vient  confirmer." 
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In  1858  the  real  history  of  the  Bombylius  was 
discovered  by  the  veteran  Leon  Dufour,  who,  in 
the  spring,  found  various  exuvire  of  the  pupa  of 
B.  uiajor  sticking  out  of  the  ground,  together 
with  the  newly-hatched  insect,  in  places  much 
frequented  by  various  AndrenidiC,  especially 
ColUtcs  hirta,  and  who  succeeded  in  the  autumn, 
by  digging  on  the  spot,  to  find  the  larva  "  au 
milieu  des  deblais,  011  gisaient  par-ci  par-la  des 
coques  de  Colletes"  (Ann.  Soc.  Ent.  France, 
3rd  ser.,  tom.  vi.,  p.  505,  pi.  13,  fig.  iii,  and 
details).  The  larva  is  elongated,  apod  and  fleshy, 
and  of  a  white  color.  The  preceding  observa- 
tions clearly  prove  that  the  larv:c  of  the  Bombylii 
are  parasites  in  the  nests  of  other  insects,  in  the 
manner  of  the  cuckoo  among  birds.      *    *    * 

This  last  statement  of  Prof.  Westwood 
is,  however,  not  justified  by  Dufour's  ob- 
servations. On  the  contrary,  Dufour  ex- 
pressly states  that  he  did  not  observe  upon 
what  the  larva  fed  ;  the  inference  which 
he  draws  is  based  upon  the  analogy  of 
Anthrax  *2iVLA.  he  inferred  that  it  was  upon 
the  larvae  of  Colletes  that  the  grub  fed — 
quite  a  different  thing  from 
being  a  cuckoo  in  the  nest 
and  feeding  only  upon  the 
pollen.  There  is  in  Du- 
four's paper  no  evidence  to 
prove  that  the  Bombylius 
larva  was  found  in  the  co- 
coons, or  even  in  the  cells, 
of  the  bee;  he  states,  in  fact, 
that  he  failed  to  find  it  there, 
but  found  it  amid  the  clear- 
ings {deblais)  which  he  had 
made  in  digging  out  the 
nest.  Prof.  Westwood  himself  found  num- 
bers of  Bombylius  medius  flying  in  asso- 
ciation with  a  species  of  Andrena  in  the 
unpaved  Forum  Triangulare  of  Pompeii, 
and  also  at  the  same  spot  the  pupal  exuvi- 
um  of  the  fly  protruding  from  the  ground, 
which  is  presumptive  evidence  of  the 
correctness  of  his  conclusion. 

Dr.  Packard  ("(iuide,"  etc.,  p.  397) 
states  that  "a  species  [of  Bombylius^  is 
known  in  England  to  lay  its  eggs  at  the 
opening  of  the  holes  of  Andrena,  whose 
larvje  and  pupae  are  devoured  by  the  larv^ 
of  the  fly."  But  no  authority  is  given  for 
the  statement. 


SVSTIKCHUS  OREAS: 
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Messrs.  Allen  and   Underbill  in  Science 

Gossip,  1875,  p.  80,  express  their  belief  that 

the  Bombylii  are  parasitic  on  humble-bees. 

In   the  volume  for   T876,  p.  171,  they  say 

(speaking  of  Sitaris)  : 

In  relation  to  the  larva  of  this  beetle,  we  would 
remark  that  this  year  we  have  found  it  clinging 
to  Bombylii.  This  is  "circumstantial  evidence" 
that  Bombylii  frequent  the  nests  of  Anthophora 
to  lay  their  eggs,  since  Silaris  itself,  from  its 
manner  of  life,  cannot  be  the  parasite  of  a  fly, 
but  only  of  a  bee. 

Locust  eggs  might  well  have  been  in  the 
spots  where  Lucas,  Dufour  and  Westwood 
found  Bombylius. 

From  all  these  notes,  it  is  clear  that  the 
true  habit  of  Bombyliid  larvae  had  not 
been  clearly  ascertained.  That  they  preyed 
parasitically  on  nest-building  Hymenoptera 

[Fig.  149.] 


*lt  has  been  clearly  ascertained,  and  is  well  known,  that 
J  «Mrrt^  feeds  in  the  larva  state  upon  the  young  of  certain 
bees.  The  larva  of  the  Anthrax  before  attaining  its  full 
growth  and  before  destroying  its  host  must  await  the  full 
growth  of  the  latter,  as  it  has  by  several  observers  been  bred 
from  the  cocoons  of  the  insect  upon  which  it  was  parasitic. 


SvsTciiCHUS  OREAS  :  female;  antenna,  suli.        w 
top  view,  to  right. 

was  rendered  probable  by  what  was 
known  of  the  parasitism  of  the  allied  An- 
thracids  ;  but  we  had  only  assumption 
without  proof,  and  the  experience  we  now 
record  weakens  the  force  of  the  assumption. 
In  his  "  Western  Diptera  "  (/.  c,  p.  243,) 
Baron  Osten  Sacken  gives  references  to 
the  published  account  of  the  parasitism  of 
the  Anthracid  genus  Argyranmba  within 
the  nests  of  Cemo?ius  and  Chalicodoma ; 
cites  Schiner's  statement  that  the  larvae 
live  parasitically  in  pupse  of  Lepidoptera, 
and  records  the  breeding  of  A.  cephus  and 
A.  fur  from  the  nest  of  a  Texan  mud- 
wasp  which  he  referred,  with  a  question,  to 
Pelopceus,  but  which,  as  we  have  ascertained 
from  an  examination  of  the  mud  tubes 
which  are  deposited  in  the  Cambridge 
Museum   of  Comparative  Zoology,  belong 
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to  Trypoxylo)!.  We  have  similar  cells 
from  Texas  and  other  parts  of  the  South. 
They  differ  from  those  of  Pelopceiis  in 
being  wider,  ribbed  on  the  upper  surface 
and  fastened  not  only  side  by  side  but  in 
long  tubes  end  to  end.  The  Pelopaus 
spins  a  thin,  yielding,  semi-transparent, 
elongate  cocoon  of  a  golden-brown  color 
with  more  or  less  loose  silk  around  it, 
and  the  tail  end  darkened  and  docked  ; 
the  Trypoxyloii  spins  a  tougher,  thicker, 
more  solid  and  smooth  cocoon  of  a  dull, 
bark-brown  color,  generally  about  half  as 
long  as  the  other  (but  varying  greatly 
in  size)  and  with  the  head-end  often  ex- 
panding into  a  flange. 

We  have  reared  what  is  very  near,  and 
probably  identical  with,  Argyrainmba  fur 
from  larvse  that  had  preyed  on  Trypoxyloii 
albitarse  which  had  made  use  of  the  mud 
cells  of  Pclopoeus  litnatiis,  or  the  Common 
Mud-dab,  in  Texas  ;  also  from  the  same 
wasp  that  had  made  use  of  the  burrows 
of  a  bee  [AutJiophora  abrupta  Say). 

The  larva  of  Ari:;yraiit(vba  has  very 
much  the  same  appearance  as  that  of 
Systoec/ms  and  Triodites,  and  the  pupa  is 
distinguished  from  the  pupa  of  this  last 
principally  by  its  longer  and  more  numer- 
ous hairs,  longer  anal  spines  and  more 
conspicuous  spiracles. 

The  discovery  of  the  "parasitism"  of 
these  Bee-flies  upon  locust-eggs  at  once 
suggests  a  comparison  with  the  similar  di- 
versity of  parasitic  habits  among  the  Me- 
loidce  as  given  in  our  First  Report,  some  of 
them  infesting  bee-cells,  while  others,  as 
the  true  Blister-beetles  [Lyttini)  feed  on 
locust  eggs. 

The  Anthracids  are  now  united  by  the 
best  authorities  with  the  Poinby/iidce,  of 
which  family  as  a  whole,  Osten  Sacken 
has  said;t  they  are  "perhaps  the  most  char- 
acteristic and  one  of  the  most  al)undantly 
represented  families  of  Diptera  in  the 
western  region,  including  California."  The 
abundance  of  Blister-beetles  is  also  well 
known  to  characterize  this  region,  and  we 
have  shown  how  this  abundance  is  con- 
nected   with    the    abundance    of   Locusts. 

t  L.  r.,  p.  25.'), 


It  is  of  interest,  therefore,  to  find  that  the 
Bee-flies  bear  a  similar  relationship  of 
parasitism  to  the  latter  and  that  the  char- 
acterization of  the  fauna  in  these  two 
groups  is  really  dependent  upon  the  pres- 
ence of  the  Locusts  as  well  as  upon  the 
rich  representation  of  the  burrowing  Hy- 
menoptera. 

With  these  general  remarks  we  will  now 
give  a  more  full  and  descriptive  account 
of  the  two  Bee-flies  which,  by  rearing  from 
the  larva,  we  know  to  have  this  locust-egg- 
feeding  habit. 

SVSTCKCHUS  OREAS. 

The  character  of  the  eggs  and  the  man- 
ner in  which  they  are  laid  have  not  yet  been 
observed.  The  larva  (Fig.  147,^;)  has  already 
been  described  in  our  First  Report  (p.  305) 
and   is   found   in   the   locust    egg-pods   or 
near  them,  of  different  sizes,  during  most 
I  of  the  year.     These  larvae  begin  to  trans- 
form   to  the  pupa  state   early  in  the   sum- 
j   mer,  and    the  pupa  (,Fig.  148)  jnishes  itself 
j   half-way  out  of  the  ground  in  order  to  dis- 
j  close  the  fly.    These  flies  continue  to  issue 
j   during  the  summer  months.   As  a  rule  but 
I  one  year  is  required  for  full  development, 
but  there  is  in  this  respect  great  irregularity, 
and    the    same    tendency    to     retardation 
which   we  have  called  attention  to  in  the 
case  of  the  Blister-beetles.     We  have  had 
([uite    a    number  of  the  larvae  remain  over 
unchanged    till  the  second  year,  and   all 
that  we    have    said    as  to   the  philosophy 
of  this  retardation  in  the  one  case  applies 
in   the  other.     We   are  inclined    to   think 
that   future   observations   will    show,   that 
there  is  a  still  further  parallel  in   that  the 
newly-hatched  larv^  of   the   Bee-flies  are 
much   more  active  than  in  the  later  stages, 
and  somewhat  different  in  structure. 

The  three  later  states  of  the  insect  may 
be  characterized  as  follows  : 

[We  omit  the  more  detailed  descrii)tive 
parts  of  the  article.  With  additional  ma- 
terial we  have  been  enabled  to  examine 
more  fully  the  structure  of  the  head  than 
we  had  in  giving  the  original  description.* 
Underneath    the  median    elevated     piece. 


*Ninth  Mo.  Em.  Kpt.,  p.  96. 
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which  may  represent  the  labrum,  we  find 
two  stout  spines  faintly  notched  on  the 
outer  edge,  which  are  doubtless  the  man- 
dibles, and  correspond  to  the  two  dark 
lance-like  mandibles  of  other  Dipterous 
larvi\},  for  they  are  retractible  and  run  back 
into  the  thoracic  joints,  and  remain  after 
the  other  trophi  are  detached.  The  pair 
of  feelers  upon  the  upper  lateral  pieces, 
which  seem  to  have  no  motion,  might  then 
represent  the  antenna;,  and  the  two  lower 
jjieres,  the  maxilla;  with  their  palpi  ;  while 
the  labium  is  shown  in  a  chitinous  i)oint 
visible  only  when  the  larva  extends  and 
raises  the  outer  parts.  A  peculiarity  in 
the  movement  of  the  maxillx  or  lower 
pair  of  horny  pieces  is  worthy  of  note. 
They  move  in  alternation  with  one  another 
in  the  forward  and  backward,  /.  e.  up  and 
down,  motion.  The  i)alpus  of  these  lower 
pieces  when  viewed  from 
abo\  e  is  circular,  with  two 
dark  marks  indicating  mi- 
nute appendages.  When  the 
larva  is  fresh  and  plump  it 
is  almost  white  and  shows 
most  plainly  the  swelling 
of  the  thoracic  joints  and 
the  translucences.  Toward 
the  period  of  pupation  it 
becomes  more  opaque  and 
more  contracted.* 
I'he  pupa  (Fig.  14S)  averages  8.5"""  in 
length.  The  color  is  honey- yellow,  but 
varies  with  age,  the  head  and  thorax  assum- 
ing a  dark  color  with  maturity.  The  per- 
fect fly  (Fig.  149)  is  at  once  distinguished 
from  the  succeeding  species  by  its  broader 
form  and  long  proboscis.  The  whole 
body  is  covered  with  long  yellow  or  ful- 
vous hairs.  The  species  varies  in  the 
color  of  the  legs  and  in  size,  some  females 
being  larger  than  the  males.  The  species 
was  originally  described  from  Sierra  Co., 
Cal.,    and    Mr.  Williston   informs  us  that 


Triodites  mus: 
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he     has     a     specimen     from     Washington 
Territory. 

TRionrrKs  i\irs. 

The  habits  of  this  insect  in  the  larva 
state  are  precisely  like  those  of  the  pre- 
ceding, and  the  larva  so  greatly  resembles 
that  of  the  Systa'chiis  that  it  is  well  nigh 
impossible  to  separate  the  two  with  cer- 
tainty. The  head  parts  are  somewhat 
broader,  shorter  and  less  flattened,  the 
maxillae  more  blunt,  the  labrum  paler,  and 
the  mandibles  sharper  and  with  a  smoother 
outer  edge.  The  thoracic  joints  bulge 
less  beneath  and  the  thoracic  spiracle  is 
more  sunken  and  less  conspicuous.  The 
pupa  (Fig.  150)  is  easily  distinguished  from 
that  of  Systa-cJiiis  in  the  broader  and  more 
bulbous  head,  and  in  many  structural 
characters.        1'he    larger  head   and   eyes, 

[Fis.   151.1 


*  So  far  as  we  can  ascertain  there  has  hitherto  been  published 
no  recognizable  figure  or  description  of  the  Bombyliid  larva. 
Dufour,  in  his  article  above  alluded  to,  describes  that  of 
Jicimliyliits  major  very  indifferently,  and  gives  a  dorsal  view 
which  shows  little  or  no  relation  to  the  larva  here  described, 
wiiile  his  description  and  figure  of  the  mouth  parts  fail  to  in- 
dicate the  different  pieces  w(-  have  observed  in  our  larva;.  Yet 
in  general  form  and  structure  the  true  Bomhylius  larva  will 
undoubtedly  be  found  to  agree  very  closely  with  those  here 
described. 


Triodites  mus  :  female  (after  Riley). 


more  slender  form  and  short  proboscis 
readily  distinguish  the  fly  from  the  Sys- 
ta-c/ii/s.  The  sexes  are  also  readily  sepa- 
rated by  the  more  pronounced  transverse 
rows  of  white  or  tawny  hairs  on  the  hind 
borders  of  the  abdominal  joints  in  the 
female  (Fig.  151  .  The  genus  in  some 
degree  connects  the  Aiithracini  with  the 
more  typical  Bombyliini.  In  certain  lights 
the  tegument  reveals  a  greenish  tinge,  and 
the  pubescence  of  the  thorax  appears 
generally  of  a  tawny  color.  The  male 
sometimes  has  a  white  tomentum  on  the 
front,  and  in  some  specimens  there  is  a 
stump  of  a  vein  extending  into  the  discal 
cell.  As  the  Triodites  is  not  yet  known 
to  occur  east  of  Utah,  we  conclude  that 
Systa'chus  is  the  genus  most  affecting  the 
locusts  in  the  Mississippi  Valley. J 
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PROCEEDINGS  OP  THE  SEVENTH  ANNUAL  MEET- 
ING OP  THE  ENTOMOLOGICAL  CLUB 
OP  THE  A.  A.  A.  S. 


(  Con,  luded  from  /.  274 .  ,i 

At  the  meeting  Tuesday  evening,  24th 
August,  in  Parlor  15  of  the  Hotel  Ven- 
dome,  Mr.  H.  F.  Bassett,  of  Waterbury, 
Conn.,  made  a  communication  upon  the 
structure  and  development  of  some  Hy- 
menopterous  galls,  detailing  the  course  of 
development  of  the  galls  of  Cynips  opera- 
tor on  Qu.  ilicifoUa.  These  galls,  as  well 
as  those  of  Cynips  scminator  on  Qn.  alba, 
are  developed  from  buds.  Referring  to  a 
discussion  contained  some  time  since  in 
the  columns  of  "  Nature,"  Mr.  Bassett 
said  that  while  some  galls  are  undoubtedly 
abnormally  developed  buds,  others  are  not 
buds  at  all.  The  young  acorns  of  Qu.  ilicifolia 
which  are  infested  by  C.  operator.,  develop 
from  their  sides  small  pseudacorns  in  the 
fall.  These  pseudacorns  fall  to  the  ground 
about  the  first  of  September  and  remain 
21  months  before  the  perfect  insects  are 
developed  from  them.  These  perfect  in- 
sects are  all  females.  Their  progeny  in- 
habit woolly  galls,  which  develop  males 
and  females  in  90  days  from  the  laying  of 
the  eggs. 

Mr.  Bassett  regards  the  galls  of  Cynips 
seminator  and  C.  operator  as  aborted  leaf 
blades.  The  wool  upon  them  is  an  exces- 
sive development  of  the  pubescence  of 
the  leaf.  In  C.  operator  the  egg  is  laid  by 
the  parent  insect  in  the  midrib  of  the  leaf; 
in  C.  seminator  it  is  deposited  in  the 
petiole. 

These  galls  are  made  to  grow  by  the  de- 
position of  poison  in  the  puncture  made 
by  the  parent  insect  when  depositing  her 
eggs. 

The  cynipidous  galls  are  divided  into  two 
classes,  viz  :  those  which  are  produced  in 
fall  or  winter  or  which  remain  undeveloped 
more  than  one  season,  and  those  which 
are  produced  and  which  develop  in  the 
spring.  The  galls  of  the  former  class  pro- 
duce only  female  imagos,  while  those  of 
the  second  class  produce  males  and  fe- 
males, the  males  appearing  earlier. 


Dr.  Hagen  said  he  had  arranged  three 
boxes  at  the  Museum  of  Comparative  Zo- 
ology, in  Cambridge,  to  illustrate  Adler's 
discovery  of  the  dimorphism  of  Cynipidse. 

Mr.  Riley  said  that  a  distinction  should 
be  drawn  between  galls  produced  entirely 
by  the  irritating  action  of  the  contained 
larva  and  those  owing  their  origin  entirely 
to  the  deposition  of  poison  by  the  parent 
insect,  and  cited  instances  of  galls  pro- 
duced in  both  ways. 

The  discussion  recurred  to  the  nature 
and  source  of  the  sweet  exudation  found 
upon  the  surface  of  galls  on  Qu.  radiata 
visited  by  the  honey  ants  {Myrniecocystus 
jne.xicanus).  Mr.  Riley  cited  observations 
and  experiments  which  proved  that  the 
more  common  honey-dew  is  a  natural  ex- 
travasation of  the  plant,  and  should  be  dis- 
tinguished from  that  produced  by  Plant- 
lice  and  Bark-lice.  Dr.  Hagen  said  he 
did  not  understand  how  a  sweet  excretion 
could  be  exuded  from  galls,  which  have  an 
acrid  nature.  Mr.  E.  P.  Austin  remarked 
that  the  chemical  composition  of  sugar 
and  woody  fibre  are  the  same,  and  that 
sugar  could  be  produced  by  conversion 
from  woody  fibre  in  the  plant.  Dr.  J.  L. 
LeConte  said  that  he  understood  tannin 
to  be  a  conjugation  of  gallic  acid  and 
sugar.  Mr.  B.  P.  Mann  said  that  recent 
observations,  which  he  had  found  described 
in  a  newspaper,  had  shown  clearly  the  na- 
ture of  much  of  the  moisture  which  ap- 
pears occasionally  at  night  in  great  abun- 
dance on  the  leaves  and  other  portions  of 
plants,  and  which  is  usually  mistaken  for 
dew.  This  moisture  differs  from  dew  in 
being  produced  under  circumstances  which 
would  not  account  for  the  formation  of 
dew,  and  in  containing  a  perceptible  quan- 
tity of  sugar.  It  is  the  ordinary  watery 
excretion  from  the  surface  of  the  plant, 
which,  under  favorable  conditions  of  the 
atmosphere,  collects  in  beads  or  in  drops, 
instead  of  evaporating  as  rapidly  as  it  is 
formed. 

Mr.  Riley  further  said  that  many  galls 
exude  saccharine  matter,  amongst  others 
those  of  certain /'^v/Z^-r^r^  on  Hickory,  one 
of  which  he  had  named  carxcB-^iimmosa  on 
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account  of  the  abundance  and  stickiness 
of  the  exudation. 

Mr.  H.  F.  Bassett  said  that  he  found 
many  species  of  galls  visited  by  ants  ;  he 
had  also  noticed  them  frequented  by  Ce- 
tonia  inda. 

Prof.  Fernald  followed  with  a  paper  on 
the  Classification  of  the  Tortricidce. 

Dr.  Hagen  read  a  paper  on  the  supposed 
importation  of  the  Hessian  Fly,  criticising 
the  statements  in  Bulletin  No.  4,  of  the 
U.  S.  Entomological  Commission. 

Mr.  Riley  said  that  he  felt  partly  inclined 
to  accept  Dr.  Hagen's  conclusions  ;  yet 
retardation  of  development  is  very  fre- 
quent, and  the  Hessian  fly  hibernates  in 
the  flax-seed  state  for  several  months.  It 
would  be  possible  that  young  wheat  had 
been  pulled  up,  in  the  gathering  of  straw, 
and  the  insects  conveyed  in  it,  or  that  re- 
tarded puparia  had  been  brought  over  in 
mature  hay  or  straw. 

Wednesday  afternoon,  25th  Aug.  1880, 
a  meeting  was  called  to  take  action  upon 
the  formation  of  a  Permanent  Subsection 
of  Entomology,  and  such  formation  was 
effected. 

A  letter  was  read  from  Mr.  W.  H.  Ed- 
wards, giving  an  account  of  numerous  in- 
teresting results  in  the  breeding  of  butter- 
flies and  some  interesting  captures.  [This 
will  appear  in  Psyche.) 

Dr.  McCook  continued  his  very  inter- 
esting account  of  the  Honey  Ants  of  the 
Garden  of  the  Gods  in  Colorado.  Two 
varieties  are  found,  one  of  which  is  called 
mexicanus  and  the  other  hortus-deorum. 
Another  variety  is  found  in  Australia. 
The  alimentary  canal  of  the  honey-bear- 
ing worker  is  substantially  the  same  as  that 
of  the  other  workers,  and  these  individuals 
are  only  extremely  gorged  workers  of  the 
ordinary  kind.  The  crop  is  surrounded 
with  strong  muscles,  which  serve  to  press 
out  the  honey  when  it  is  to  be  disgorged. 
The  honey  is  slightly  acrid  to  the  taste, 
but  very  pleasant.  Oscar  Loew  says  that 
it  is  entirely  neutral  in  winter.  The  Mex- 
icans use  it  for  an  unguent,  and  also  to 
form  an  alcoholic  beverage.  Mr.  McCook 
found  the  queen  chamber  eight  feet  from  the 


centre  of  the  nest.  This  chamber  was  four 
inches  in  diameter.  The  queen  was  sur- 
rounded by  courtiers,  who  by  constant 
nagging  caused  her  to  go  in  any  direction 
they  pleased.  The  workers  take  care  of 
the  larvffi,  and  seem  to  enjoy  taking  them 
up  and  setting  them  down  and  moving 
them  about,  as  a  mother  dandles  an  infant. 
They  show  no  special  benevolence  toward 
each  other,  allowing  disabled  members  of 
the  colony  to  perish  for  want  of  care. 
While  they  would  not  wound  the  abdomen 
of  a  honey-bearer,  but  carried  the  bodies 
of  the  dead  to  a  cemetery,  they  would 
feed  upon  the  honey  that  flowed  from  a 
crushed  individual.  Their  legs  are  pro- 
vided with  combs,  with  which  they  comb 
the  hair  on  their  heads  and  clean  their  an- 
tennae and  other  limbs.  They  are  apt  to 
be  infested  with  mites,  which  fix  them- 
selves immovably  upon  the  head  and  an- 
tennae and  elsewhere.  The  nectar  obtained 
by  the  workers  becomes  changed  into 
honey  in  the  stomachs  of  the  honey- 
bearers.  It  is  much  thinner  than  bee 
honey,  and  at  first  is  white;  then  it  becomes 
of  an  amber  or  almost  of  a  claret  color.  The 
number  of  ordinary  workers  in  a  colony  is 
legion.  Thirty  honey-bearers  were  found 
in  each  of  ten  chambers,  making  three 
hundred  in  all.  The  honey-bearers  were 
found  in  July  and  August,  the  only  months 
when  the  nests  were  examined.  It  is  not 
known  at  what  other  times  they  may  be 
found. 

Mr.  Austin  exhibited  some  plates  which 
are  to  accompany  a  monograph  of  the 
Silphidoe  by  Dr.  G.  H.  Horn,  and  called 
attention  to  a  supplement  to  Crotch's 
Check  List  of  Coleoptera,  which  he  is 
about  to  publish  ;  also  to  a  proposed  des- 
criptive work  on  Coleoptera. 

Mr.  Riley  read  a  portion  of  a  paper  by 
Prof.  S.  A.  Forbes,  on  statistics  of  the 
food  of  the  blue-bird,  Sialia  stalls.  Prof. 
Cook  doubted  whether  predaceous  and 
so-called  beneficial  insects  were  generally 
of  much  practical  benefit  to  agriculture. 
Prof.  Cook  considers  the  robin  and  the 
blackbird  our  great  friends.  Dr.  G.  F. 
Waters   said    that   he   had   found    in    the 
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stomach  of  the  king-bird,  Tyraiinns  caro- 
luicnsis,  bees,  a  cherry-stone,  a  hairy  cater- 
pillar and  a  red  locust. 

On  Friday  afternoon,  27th  August,  at 
4.15  p.  ni.,  Mr.  E.  Burgess  gave  a  des- 
cription, with  illustrations  on  the  black- 
board, of  the  structure  of  the  mouth  or- 
gans of  Lepidoptcra.  Prof.  Cook  thought 
the  proboscis  might  be  uni-oUed  by  hydro- 
static pressure,  as  the  mouth  organs  of  the 
bee  are  distended.  Mr.  Riley  said  that  in 
Trypeta  solidagi/ns  the  mouth  parts  are 
distended  by  the  injection  of  a  litpiid 
when  the  fly  is  issuing  from  its  gall.  Dr. 
Hagen  said  that  the  proboscis  of  Chiono- 
bas  contains  very  strong  muscles. 

Dr.  Hagen  read  a  paper  on  the  anatomy 
of  ProdoxHS  dedpieiis. 

Prof.  Fernald  read  a  pa])er  on  Phoxop- 
teris  angulifasciaiia. 

Mr.  O.  S.  Wescott  described  a  moth  trap 
which  he  had  constructed.  He  described 
also  the  manner  in  which  a  geometrical 
spider  measures  off  the  interval  between 
the  successive  turns  of  the  spiral  in  her 
web,  by  reaching  out  her  leg  at  every  knot, 
to  graduate  the  distance  of  one  thread 
from  another. 

Dr.  Hoy  described  a  trap  constructed 
by  him,  for  the  capture  of  insects.  Mr. 
Mann  remarked  that  such  a  tra])  had  been 
described  as  Mr.  Clover's  invention  many 
years  ago. 

Mr.  Grote  said  that  he  had  found  Dory- 
phora  deceinlineata  feeding  on  Datura  mitea. 

The  meeting  was  then  adjourned  until 
next  year 


ON  A  NEW  PYRALID  INFESTING  THE  SEED 
PODS  OF  THE  TRUMPET  VINE. 

CLVlJUNOI'TERON    TECUM. K,     NOW    CF.N.,     N.  SI'. 


BV   THE    EDITOR. 


Silk    Cui.turk    iok    Profit. — In    the 
first  issue  of  the  Daily  FA'ening  I'ranscript^ 
which  bears   date   Boston,  July   24,    1830, 
occurs  the  following  advertisement  : 
FIVE    THOUSAND    SILK   WORMS. 

Silk  Cocoons,  Silk  worms'  eggs,  etc.,  may  be 
seen  at  No.  5  Trcmont  House.  Also  the  process 
ol  the  separation  of  the  silk  from  the  balls  by 
reeling,  and  much  curious  and  useful  information 
obtained  relative  to  the  hatching  and  rearing  of 
silk  worms  and  production  of  raw  silk. 

Admittance,  I2;4  cents.  Children  half  price. 
Season  Tickets,  50  cents. 

It  is  to  be  hoped  that  the  Bostonian  of 

fifty  years  ago  availed  himself  of  such  an 

opportunity,  and  profited  thereby. — C.R.D. 


In  opening  the  ripening  pods  of  the 
Trumpet  vine  \Tccoiiia  radicaiis)  during 
autumn  many  of  tliem  in  the  Southwest 
will  be  found  to  require  considerable  force 
to  separate  the  two  halves,  owing  to  the 
fact  that  they  are  bound  together  with  a 
silken  web.  Ui)on  separating  the  parts, 
close  examination  will  generally  reveal 
from  one  to  a  dozen  dull,  yellowish-white 
worms  with  more  dusky  brownish  head  and 
neck,  and  with  the  other  normal  character- 
istics of  the  hirva:  belonging  to  the  family, 
the  smaller  and  larger  larvix:;  closely  re- 
sembling each  other.  These  worms  are 
generally  enclosed  in  tough  flattened  cases 
among  the  peculiar,  winged,  flattened, 
brown  seeds,  which  are  then  plentifully  in- 
termixed with  dry,  coarse,  blackish,  excre- 
mentitious  grains.  The  silken  case  thus 
inhabited  by  the  larva  is  opened  at  both 
ends,  and  generally  has  attached  to  it  ex- 
ternally a  mass  of  seeds  from  which  the 
germ  and  cotylidons  have  been  eaten  out 

!  froin  one  side.  Before  enclosing  them- 
selves   for   ))upation    it    is    the    invariable 

'  habit  of  the  larva.^  to  secure  the  two  halves 
of  the  [)od  by  a  web  as  above  described,  to 
prevent  the  natural  splitting  and  opening 
upon  ripening.  By  the  forepart  of  Nov- 
ember the  larva  ceases  to  feed  and  re- 
mains dormant  within  its  flattened  cocoon 
(Fig.  152,  d  attached  to  the  inner  wall  of 
the  pod  until  late  in  the  following  spring. 
About  the  middle  of  April  the  worm 
awakens  and  gnaws  in  the  side  of  the  pod 
a  circular  hole,  which  it  fills  up  with  silk 
and  excrement.  It  then  retires  and  trans- 
forms to  a  smooth,  golden-brown  pupa 
(Fig.  152,  r).  This  pupa  when  about  to 
give  forth  the  moth  does  not  partially 
emerge,  as  is  so  often  the  case  with  endo- 
phytous  Lepidopterous  larvae,  but  the  moth 
itself  pushes,  uninjured,  through  the  lightly 
closed  opening  prepared  while  in  its  larval 

j  state.     The  moth  issues  at  irregular  inter- 

j  vals  through  most  of  the  summer  months. 

I  It  seems  to  be  strictly  nocturnal  and  is  not 
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attracted  by  light.  It  is  quite  rare  and 
has  nev*er  been  found  except  about  the 
Trumpet  vine. 

Neither  the  egg  nor  the  mode  of  ovipo- 
sition  have  been  observed,  though  Miss 
Mary  E.  Murtfeldt,  of  Kirkwood,  Mo., 
who  was  the  first  to  observe  the  larva,  and 
has  carefully  searched  for  the  eggs,  believes 
that  they  are  inserted  under  the  cuticle  of 
the  full-grown,  green  pod,  as  she  has  fre- 
(juently  found  on  such,  small  blistery  eleva- 


the  wings  being  somewhat  narrower,  the  apex  of 
primaries  more  rounded;  by  the  median  vein  of 
secondaries  not  being  naked;  by  the  pocket  at 
the  base  of  the  front  wings  of  the  S  having  the 
opening  less  oblique  and  lacking  the  springs  or 
bristles  inside  (described  in  that  genus  as  keep- 
ing the  pocket  open),  but  more  particularly  by 
the  sculpture  of  the  costal  margin  of  the  primar- 
ies, which  is  here  irregularly  undulate  with  four 
indentions,  deepest  in  the  .;  ,  two  basal  ones 
about  the  middle  of  the  wing  in  a  rather  broad 
and  shallow  excavation,  the  third  being  slight 
and  the  fourth,  which  is  subterminal,  still  more 


[Fig.  15: 


tions,  each  containing  what  appeared  to  be  |  shallow,  and  made  between  a  subterminal  bulg- 
particlesof  the  egg-shell,  and  concealing  a  '  ing  and  the  apex:  the  basal  third  of  wing  is 
minute  puncture  in  the  pod  through  which  .  strongly  convex  to  shoulder.  Antenna;  alike  in 
the  newly  hatched 
larva  had  evident- 
ly entered.  The 
peculiarly  flatten- 
ed and  spatulate 
nature  of  the  ovi- 
positor rather  con- 
firms this  observa- 
tion. 

The  moth  is  gray- 
ish in  color, — front 
wings  having  pur- 
plish-brown mark- 
ings with  a  few  or- 
ange spots  -and  a 
white  dash  at  the 
outer  third  of  the 
front  or  costal  mar- 
gin which  is  char- 
acteristically wavy. 
The    female    (Fig. 

152,/)  is  somewhat  larger  than  the  male 
(Fig.  152,  o)^  and  he  is  at  once  distin- 
guished from  her  by  having  a  curious 
pocket  on  the  costal  border  at  the  base 
of  the  front  wings. 

The  figures  here  used  were  made  some 
two  years  since  while  we  were  connected 
with  the  Department  of  Agriculture,  and 
we  are  indebted  to  Commissioner  LeDuc 
for  the  electrotypes. 


Clydonopteron  tecom.e  :  a,  part  of  pod  broken  50  as  to  show 
larva,  nat.  size  ;  /',  larva,  side  view  ;  c\  head  and  cervical  shield_  of 
same;  rt',  cocoon  from  side  ;  c,  pupa,  ventral  view;  /",  hole  from  which 
moth' issued  ;  ^,  male  moth,  expanded  ;  /t,  pocket  on  his  front  wing  ; 
/,  female  moth  at  rest— hair-lines  showing  nat.  size  (after  Riley). 


CLYDONOPTERON    N.    GEN." 
Comes  near  (Ectoperia  Zellerf  but  at  once  dis- 
tinguished   by   having  distinct,   black    ocelli,  by 

*K\v8a)V,  wave,    TtTEpJv,  wing. 

IHertrage  zurKenntniss  der  Nordamericaniscnsen  Nachtfal- 


1875,  P-  331 


Verk.  K.  K.  zool.-bo 


Jahrgang, 


both  sexes,  subcylin- 
drical,  with  about  44 
joints;  tapering  to  tip; 
abial  palpi  covered 
with  long  porrect 
scales  above  and  be- 
ow,  produced  at  up- 
per middle  and  lower 
tip  of  second  and  both 
above  and  beneath  at 
middle  of  terminal 
joint  and  giving  a  lat- 
erally compressed  ap- 
pearance ;  the  first 
joint  ver)^  short,  re- 
curved, second  joint 
nearly  six  times  as 
ong,  terminal  joint 
rather  longer  than  ba- 
sal; haustellum  short 
with  scales  at  base; 
maxillary  palpi  insig- 
nificant, in  form  of 
two  broad  bottons 
covered  with  hair. 
Primaries  with  13  marginals  :  Costal  vein  short, 
stout,  joining  subcostal  near  the  base  and  reach- 
ing costa  at  the  first  indention  ;  subcostal  very 
stout  at  base  giving  off  four  branches  which  reach 
costa  successively  at  the  3d  elevation,  3d  in- 
dention, 4th  indention  and  apex,  also  with 
one  branch  beneath  ;  disc  complete  ;  discal  vein 
incurved,  faint;  median  vein  three-forked,  the 
first  fork  from  middle  of  the  wing  ;  submedian 
extending  to  lower  apex  ;  internal  vein  much 
bent  and  anastomosing,  just  beyond  its  middle, 
with  the  submedian  by  a  faint  oblique  vein  in 
the  direction  of  the  apex.  The  space  between  the 
rounded  basal  margin  and  the  costal  vein  is  ex- 
cavated and  ends  at  the  shoulder  with  a  stout 
membranous  swelling  narrowing  toward  base  and 
obliquely  docked  distally,  the  space  occupied  on 
costa  being  yi  the  length  of  the  wing  and  twice 
as  great  as  on  costal  vein  ;    the  docked  end   is 
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closed  by  a  white,  ribbed,  t)'mpanic  membrane, 
the  ribs  converging  to  a  median  depression. 
From  the  margin  of  this  swelling  issue  long 
compact  scales  which  form,  with  the  somewhat 
curved  costa  and  the  excavation,  a  distinct 
pocket  with  a  broad  oblique  mouth  ;  loop  for  in- 
sertion of  frenulum  in  the  S  stronglj'  marked, 
horny,  attached  to  subcostal  vein  and  curving 
inferiorly  so  as  to  make  an  almost  complete  cir- 
cle ;*  in  $  less  complete,  attached  to  median 
vein,  consisting  of  5  or  more  separate  elements 
and  curving  anteriorly. 

Secondaries  regular  in  outline,  with  nine  mar- 
ginals, the  costal  divided  at  tip  ;  the  subcostal 
incomplete  at  base  ;  the  3d  anastomosing  with 
costal  at  about  the  middle  of  the  wing;  disc  incom- 
plete ;  indications  of  a  discal  vein  which  is  in- 
complete at  middle  ;  median  divided  terminally 
into  three  branches  and  sending  off  one  more 
from  base  ;  submedian  faint,  incomplete  ;  internal 


side  ;  basal  piece  tapering  proximail}'  ;  the  ovi- 
positor in  ?  extensile,  to  half  the  length  of  ab- 
domen, two-jointed,  the  tip  chitinous  flattened 
and  recalling  in  form  the  bill  of  a  duck.  Pri- 
maries purplish-brown,  deepest  toward  the  outer 
third  of  wing,  which  is  marked  by  a  transverse 
line  of  the  same  color  intensified,  this  line  being 
slightly  incurved  to  the  subcostal  vein  and  thence 
elbowed  to  costa  and  marked  b}-  a  conspicuous 
white  dash  something  like  an  inverted  interroga- 
tion point :  this  line  is  relieved  by  two  outer  co- 
incident shades  of  a  paler  color,  the  posterior 
one  being  pale  gray  ;  posterior  border  pale  gray 
with  a  series  of  black  spots  between  the  veins  ; 
fringes  purplish-gray  ;  pocket  of  the  S  pale  in- 
side toward  the  membranous  base,  purplish  out- 
side ;  from  about  the  middle  of  the  basal  bulging 
of  the  wing  or  just  outside  the  pocket  a  very 
narrow  whitish  oblique  line,  broadening  into  a 
distinct  white  spot  on  the  subcostal  and  median 
veins,  this  spot  most  often  in  the  shape  of  a  r 
but  sometimes  separated  into  two  and  at  others 
into  three  distinct  spots,  the  wing  outside  this 
line  and  spot  and  beneath  it  being  suffused  with 
deep  ferruginous   scales,  and   a  circular  spot  of 


strong.    Frenulum  of  S  very  stout,  simple;  of?  tri-   |    the  same  color  about  the  middle  of  the  wing  be- 
tween    subcostal     and     median 


[Fig.  153.1 


_  Structure  ok  Clvdonoi>teron  tecom.«:  «,  front  wing  of  male  showing  vena- 
tion and  membranous  swelling  at  base  ;  /),  hind  wing  do.:  f,  frenulum  and  loop  • 
(/,  do.  covered  with  scales  ;  f,  do.  of  female  ;  /,  ^,  /r,  front,  middle  and  hind  legs  ; 
/,  head,  the  dotted  lines  showing  outline  of  scales  ;  /,  enlarged  antennal  joints  • 
A,  maxillary  palpi  ;  /,/,/,  forms  of  scales  (after  Riley). 


partite.  Legs  of  moderate  length,  normally  spur- 
red :  front  legs  with  coxa  and  femur  subequal, 
tibia  one-half  as  long  as  either  :  middle  legs  with 
coxa  insignificant,  tibia  and  femur  subequal,  the 
tibia  having  two  bunches  of  scales,  heaviest  in 
the  ^  ,  the  terminal  largest ;  basal  joint  of  tarsus 
also  with  such  a  bunch  :  hind  legs  with  femur 
about  three-fifths  as  long  as  tibia,  the  scales  be- 
ing rather  heavy  at  tip  of  tibia  and  also  on  first 
joint  of  tarsus. 

C.  tecoma  n  sp. — Average  expanse  2  20"""  ; 
■  f,  IS"'".  General  color  smoky-gray,  the  pri- 
maries suffused  with  purplish-brown  and  ferru- 
ginous. Antennae  pale  in  the  $  ,  with  faint  pur- 
plish annulations  in  f>  ;  palpi  purplish  above, 
gray  beneath.  Thorax  concolorous  with  pri- 
maries, the  collar  and  tegula;  having  a  few  deep- 
gray  or  blackish  scales.  Abdomen  purplish- 
brown  ;  the  .5  genitalia  covered  with  scales,  sim- 
ple, the  spathe  broad  at  base  and  tapering  to  a 
pmnt,  the  claspers  tapering  when  viewed  from 
above  and  equal  in   width  when  viewed  from  the 


cimens  bred   a 


veins.  The  purplish  and  orange 
markings  are  deepest  in  the  ?  , 
the  orange  in  the  ,5  being  fre- 
quently pale  ferruginous  inclined 
to  3-ellow.  Secondaries  smoky- 
gray  with  a  darker  discal  spot 
and  double  transverse  shade 
about  the  outer  third,  following 
the  margin.  Under  surface  of 
primaries  pale  yellowish-gray, 
with  the  white  dash  at  posterior 
costal  prominence  and  the  in- 
tense purple  of  upper  surface  re- 
peated near  costa.  Under  sur- 
face of  secondaries  darker,  more 
purplish,  the  discal  spot  and 
curved  bands  of  upper  surface 
being  more  intensified,  almost 
black,  with  a  double  transverse 
band  of  the  same  color  at  base. 

Described  from  numerous  spe- 
i  stated. 


'  Our  figures  of  these  parts  are  somewha 


imperfect. 


Larva — Of  normal  form  ;  rather  broad  and 
somewhat  flattened.  Average  length  when  full 
grown  9'""'.  Color,  dull  yellowish.  Head 
almost  horizontal,  deep,  polished  brown.  Pro- 
thoracic  joint  dingy;  cervical  shield  broad  and 
concolorous  with  head,  having  a  medium  paler 
line  and  four  transverse  darker  impressions. 
Anal  shield  less  horny  and  paler.  Each  abdom- 
inal joint  divided  in  two  transverse  folds,  the 
posterior  one-half  as  wide  as  the  anterior.  A 
substigmatal  longitudinal  fold  rendered  undulate 
and  moniliform  by  deep  sutural  impressions. 
Stigmata  large  with  conspicuous  black  annulus. 
Piliforous  spots  insignificant,  and  their  hairs 
fine  and  pale.  Prolegs  short  with  light-brown 
hooks. 

Pupa — Mahogan3'-brown,  the  hind  tarsi  ex- 
tending just  beyond  wings  in  two  lobes;  the  ab- 
dominal joints  minutely  punctulate  dorsally, 
most  densely  on  anterior  borders;  the  tip  of 
body  darker,  suddenly  compressed  from  above 
and  beneath  so  as  to  form  a  transverse  edge  with 
6  projections  and  a  blunt  spinous  hair  extending 
from  each. 
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EXPERIMENTS  WITH  YEAST  FERMENT  ON 
VARIOUS  INSECTS. 


[Among  the  various  experiments  which 
we  have  had  made  with  Yeast  Ferment  as 
an  insecticide,  during  the  present  year, 
the  following  from  two  well  known  ob- 
servers will  prove  of  interest. — Ed.] 

EXPERIMENTS    BY    PROF.    J.     E.    WILLET,    OF 
MACON,    GA. 

The  Cotton-worm  [Aletia  argillacea) 
made  its  appearance  in  this  State  late  in 
the  summer,  and  not  in  large  numbers. 
The  first  reported  to  me  appeared  in  Mitch- 
ell County,  near  the  line  of  Georgia 
and  Florida,  August  31st.  From  the  pre- 
valence of  the  great  gale  of  that  date,  no 
experiments  were  attempted  with  that 
brood.  The  following  experiments  were 
made  with  larvae  of  the  next  brood. 

In  the  experiments  made  by  me,  last 
year,  it  was  observed  that  the  cotton 
leaves  which  had  been  sprinkled  with 
beer  and  yeast  and  were  fed  to  the  cotton- 
worms  in  confinement,  adhered  together, 
when  the  larvae  "  webbed  up "  in  them 
and  remained  moist  and  liable  to  mould. 
This  was  suspected  to  be  one  cause  of  the 
great  mortality  in  the  larvae  and  pupae. 
To  guard  against  this  the  beer,  in  the 
following  experiments,  was  made  with 
much  less  sugar,  and  the  yeast  was  more 
diluted.  Both,  however,  were  very  active 
and  were  full  of  the  fungus  cells. 

September  20th,  one  hundred  and  fifty 
larvae,  about  half-grown,  were  selected  and 
placed  in  three  suitable  boxes,  fifty  larvae 
in  each  box.  Those  placed  in  the  first 
box  were  supplied,  from  time  to  time,  with 
fresh  cotton  leaves  sprinkled  with  beer  ; 
those  in  the  second  box  with  cotton  leaves 
sprinkled  with  flour  yeast ;  and  those  in 
the  third  box  with  leaves  sprinkled  with 
water.  The  last  served  as  a  basis  of  com- 
parison with  those  fed  on  the  beer  and 
yeast  ferment. 

September  2gth,  all  the  living  had  webbed 
up,  the  larvae  having  fed  on  the  sprinkled 
leaves  from  five  to  nine  days.  October 
19th  the  last  moths  emerged.  The  long 
delay   in    the   pupa   state    was    doubtless 


owing  to  the  prevalence  of  a  cold  north- 
easter. They  were  kept  in  confinement 
till  October  27th,  to  permit  the  escape  of 
any  parasites  from  the  pupae.  None  have 
been  seen.  As  the  larvae  were  taken  from 
the  field,  when  two  or  three  days  old,  and 
were  fed  in  confinement  until  those  for  ex- 
periment were  selected,  there  was  probably 
no  opportunity  for  attack  from  insect 
enemies. 

The  leaves  were  not  disturbed  while  the 
larvae  were  webbing  ;  fresh  cotton  limbs 
being  simply  laid  on  those,  in  which  the 
worms  were  spinning.  When  all  the  worms 
had  pupated,  the  old  leaves  containing 
most  of  the  pupae  were  found  to  be  damp 
and  mouldy,  especially  those  which  had 
been  wetted  with  beer  and  yeast.  The 
leaves  therefore  were  separated,  and  the 
pupae  were  carefully  removed  and  placed 
on  cotton  batting  in  smaller  paper  boxes. 

The  mortality  was  as  follows  :  of  those 
fed  on  leaves  sprinkled  with  water  and 
with  beer,  none  died  in  either  the  larva 
or  pupa  stage.  One  moth  from  the  larvae 
fed  on  beer  was  imperfect,  and  did  not 
fully  expand  its  wings.  Of  the  larvae  fed 
on  cotton  sprinkled  with  yeast,  two  larvse 
and  three  pupse  died,  or  about  ten  per 
cent. 

Last  year,  the  greatest  mortality  occurred 
among  the  larvae  fed  on  beer  ;  this  year 
there  were  no  deaths  in  connection  with 
the  beer.  The  beer  had  an  excess  of  sugar, 
which  when  applied  to  the  leaves  rendered 
them  very  sticky.  This  was  remedied  this 
year  by  the  use  of  less  sugar.  The  same 
result  was  attempted  in  the  case  of  the 
yeast  by  dilution  ;  but  the  success  was  in- 
complete, by  reason  of  the  imperfect  solu- 
bility of  the  gluten,  dextrine  and  other 
constituents  of  the  fermenting  flour.  Even 
when  much  diluted  with  water,  the  yeast 
coated  the  leaves  with  a  white  film,  which 
resisted  most  successfully  the  action  of 
rain  and  dew. 

From  its  greater  fluidity  and  hence 
a  more  general  action  and  reaction,  we 
should  expect  the  beer  to  contain  a  greater 
number  of  yeast  germs,  and  to  be  more 
potent  in  its  effects  than  yeast. 
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The  result  of  the  experiments  is,  that 
the  fungus  in  the  form  of  active  beer  from 
sugar  produced  no  deaths,  and  that  ten 
per  cent,  of  the  worms  fed  on  cotton 
sprinkled  with  yeast  died.  This  last  was 
about  one-fourth  of  the  mortality  in  con- 
nection with  yeast  last  year.  As  the  di- 
lution of  the  beer  was  followed  by  total 
absence  of  mortality,  and  the  dilution  of 
the  yeast  was  accompanied  by  a  reduction 
of  the  mortality  to  one-fourth,  the  ad- 
hesiveness of  these  menstrua,  in  clogging 
the  bodies  and  spiracles  of  the  larvae,  and 
in  thus  interfering  with  the  function  of 
moulting,  may  be  a  sufficient  cause  of  the 
deaths  of  larvae  and  pupre  observed  in 
both  years. 

I  desired  to  carry  on  similar  experiments 
in  the  field,  but  the  season  and  circum- 
stances of  a  personal  nature  prevented. 
A  single  trial  on  a  small  scale,  was  made 
on  worms  colonized  on  some  cotton  plants 
in  my  garden.  They  fed  from  three  to 
six  days  on  plants  sprinkled  with  both 
beer  and  yeast.  Ten  chrysalids  were 
gathered  from  the  plants  and  placed  in 
boxes.  They  seemed  very  healthy  and 
none  died. 

In  conclusion,  I  think  these  experiments 
furnish  no  ground  for  hope  of  successful 
attack  on  the  Cotton-worm  with  Yeast 
Ferment. 

F.XPF.RIMKNTS    BY    PROF.    A.    j.    COOK,    OF 
LANSING,    MICH. 

September  Ei/i,  1880. — I  placed  twenty 
squash-bugs  in  each  of  four  boxes,  two  of 
which  were  closed,  and  the  others  covered 
with  wire  gauze.  Ten  of  the  insects  in 
each  box  were  yet  immature,  the  other  ten 
were  imagines.  I  also  placed  fresh  squash 
leaves  in  each  box.  The  contents  of  two 
of  the  boxes,  one  of  them  closed  and  the 
other  covered  with  gauze,  were  thoroughly 
sprinkled  v,-ith  yeast  diluted  with  tepid 
water  in  the  proportion  of  one  part  of 
yeast  to  four  of  the  water.  The  insects  in 
the  other  boxes  were  simply  for  compar- 
ison, and  received  none  of  the  yeast  liquid, 
though  the  leaves  were  sprinkled  with 
water.  I  also  treated  some  bugs  which 
thickly   covered   the    ground    beneath    a 


squash  vine  with  some  of  the  yeast  liquid. 
In  one  week  fresh  leaves  were  added  to 
all  the  boxes,  when  the  contents  of  each 
box  were  sprinkled  the  same  as  before. 
The  bugs  beneath  the  vine  also  received 
a  second  application  of  the  yeast. 

Daily  examinations  showed  no  deaths 
in  any  of  the  boxes,  though  some  of  the 
pupae  in  every  box  changed  to  imagines. 
I  could  see  no  evidence  that  any  of  the 
bugs  which  were  unconfined  under  the 
squash  vine,  and  treated  with  the  yeast, 
were  in  any  way  injured. 

The  same  set  of  experiments  was  tried 
with  the  potato-beetle  {Doryp/iora  \o-lin- 
eata  Say),  except  that  the  leaves  were  re- 
newed daily,  and  moistened,  or  rather 
drenched,  each  time  with  the  yeast  liquid 
or  water.  In  the  two  weeks  three  of  the 
larvae  in  the  boxes  with  no  yeast  died,  and 
five  in  the  other  two  boxes.  At  the  end 
of  the  two  weeks  eight  of  the  larvae  in  the 
boxes  which  contained  the  yeast  had  en- 
tered the  earth,  and  eleven  of  those  in  the 
other  boxes  had  done  the  same.  Upon 
digging  these  up,  they  all  seemed  in  good 
condition.  So  far  as  I  could  judge,  the 
imagines  in  the  boxes,  and  the  larvae  and 
beetles  on  the  vines,  which  also  received 
two  applications  of  the  yeast  at  an  interval 
of  a  week,  received  no  injury  from  the 
treatment. 

The  same  experiments  were  tried  with 
the  caterpillars  of  the  Cabbage-butterfly 
{Fieris  rapcp).  During  the  first  twenty- 
four  hours  two  of  the  larvae  changed  to 
chrysalids  in  three  of  the  boxes,  and  three 
in  the  other  one  of  the  closed  boxes  which 
had  received  the  yeast.  Before  the  expiration 
of  the  two  weeks,  all  had  changed  to  pup^e, 
and  not  one  had  died.  Those  larvte  which 
had  been  sprinkled  on  the  cabbage  plants 
received  no  apparent  injury. 

Sprigs  of  Alder  {Almts  serrulata)  thickly 
covered  on  the  underside  with  a  wooly 
plant-louse  {Erioso//ia  tessellata  Fitch),  were 
dipped  into  the  yeast  liquid  September  8th, 
and  again  September  15th,  without  any 
perceptible  injury. 

The  weather  during  these  experiments 
!  was  quite  warm  and  pleasant. 
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NOTES  ON  THE  IMPORTED  ELM  LEAF-BEETLE. 


Anent  Galeruca  xanthomehena  which  is  becom- 
ing more  destructive  each  successive  year  to  the 
shade  elms  in  our  own  northern  towns,  a  corres- 
pondent mentions  the  following  facts  : 

(i)  "The  trees  are  not  all  attacked  at  the  same 
time,  but  the  insect  seems  to  break  out  from  a 
centre,  graduallj'  destroying  the  more  remote 
trees,  so  that  isolated  trees  remain  comparatively 
free."  ' 

(2)  "After  applying  a  band"  (saturated  with 
fish  oil,  petroleum,  etc.)  "to  some  trees  which 
were  about  half  denuded,  I  found  hundreds  of 
the  worms  stopped  both  in  ascending  and  de- 
scending  the  trees." 

He  also  propounds  the  following  query : 

(3)  Do  the  beetles  hybernate  in  the  ground  so 
that  they  can  be  poisoned,  or  are  the)^  perpetuat- 
ed only  by  the  eggs  on  the  trees? 

Allow  me  to  add  the  following  subjects  for  in- 
vestigation as  necessary  to  the  devising  of  proper 
remedies  against  this  foreign  invader. 

(4)  How  soon  do  the  insects  appear  in  the 
Spring,  how  rapidly  do  the}^  propagate,  and  what 
time  is  passed  in  each  stage  of  development  ? 

(5)  Are  the  larvse  and  beetles  eaten  by  insect- 
ivorous birds,  or  are  they  protected  by  offensive 
secretions  as  is  the  case  with  Doryphom  \o-line- 
ata,  Orgyia  leucostigina,  and  several  other  nox- 
ious insects? 

(6)  What  proportion  of  the  brood  hybernates, 
and  in  what  stage,  pupa,  or  perfect  insect?  and 
wliere  ? 

If  the  materials  for  furnishing  answers  to  these 
questions  are  not  yet  within  your  reach,  will  you 
kindly  direct  the  attention  of  some  of  your 
trusty  observers  to  the  subject,  so  that  persons 
interested  in  the  preservation  of  the  shade  trees 
which  are  so  justly  esteemed,  may  be  properly 
instructed  as  to  the  measures  to  be  adopted  dur- 
ing the  next  summer.     Very  trulj'  yours, 

J.  L.  LeConte,  Phila,  Pa. 

Though  the  above  inquiries  were  re- 
ceived from  our  esteemed  correspondent 
some  time  since,  we  employ  them  as  a  ready 
means  of  giving  our  experience  with  the 
beetle  in  question. 

For  the  benefit  of  the  general  reader  it 
may  be  remarked  that  the  natural  history 
of  this  Elm  leaf-beetle  is  quite  similar  to 
that  of  the  well-known  Colorado  potato- 
beetle  and  of  the  Grape-vine  flea-beetle 
both  of  which  have  been  treated  of  in  the 
columns  of  this  magazine.  The  only  de- 
viation in  the  Elm  leaf-beetle  is  in  the 
mode  of  pupation  which  rarely  takes  place 
in  the  ground,  unless  this  be  very  friable, 
but  at  the  base  of  the  tree  or  under  any 


shelter  that  may  present  itself  near  the 
trees,  such  as  old  leaves,  grass,  etc. 

(i )  The  phenomenon  here  described  is 
doubtless  due  to  the  gradual  increase  in 
spring  from  one  or  more  females. 

(3  and  6)  Like  most,  if  not  all,  Chrysom- 
(?//(/<;?,  the  Elm  leaf-beetle  hibernates  in  the 
perfect  state.  As  places  suitable  for  hiber- 
nation abound,  any  attempt  to  successfully 
fight  this  pest  in  winter  time,  with  a  view  of 
preventing  its  ravages  the  subsequent  sea- 
son, will  prove  fruitless.  A  large  propor- 
tion of  the  hibernating  beetles  doubtless 
perish,  since  the  insect  is  comparatively 
scarce  in  the  earlier  part  of  the  season. 

(4  and  5)  The  beetles  fly  as  soon  as 
spring  opens,  and  we  have  observed  the 
first  larvae  early  in  May  in  Washington,  D. 
C,  or  sometime  after  the  Elm  leaves  are 
fully  developed.  The  ravages  of  the  in- 
sect begin  to  be  apparent  with  the  second 
generation  of  larvae  which  appear  in  June. 

In  1878  we  made  many  notes  and  ex- 
periments on  the  species,  and  the  develop- 
ment of  the  third  and  most  injurious  gener- 
ation occupied  about  one  month.  The 
numerous  pupae  which  in  the  latter  part  of 
August  were  to  be  found  under  the  trees 
were  mostly  destroyed  that  year,  partly  by 
continuous  hot  weather  prevailing  at  the 
time,  partly  by  the  many  enemies  of  the 
insect.  Among  these  there  are  :  Platynus 
punctiforfnis  and  Quedius  molochinus  which 
feed  on  the  full-grown  larvae  when  these 
retire  for  pupation,  and  also  on  the  pupaa. 
The  larva  of  a  Chrysopa  (probably  C.  ru- 
filabris)  feeds  upon  the  eggs  of  the  Galer- 
uca ;  Reduvius  novetiarius  sucks  both  bee- 
tles and  larvae  on  the  leaves,  while  Matitis 
Carolina  preys  upon  the  beetle.  Of  the 
numerous  other  insects  found  among  the 
pupae  under  the  trees,  e.  g.  Tachyponis  jo- 
cosus,  sundry  spiders,  myriapods,  etc.,  sev- 
eral are  doubtless  enemies  of  the  Galeruca, 
though  we  have  as  yet  no  proof  of  the 
fact.  Many  birds  were  observed  on  the 
trees  infested  by  the  beetles,  but  the  En- 
glish Sparrow,  which  was  the  most  numer- 
ous, did  not  feed  on  the  insect  in  any  stage 
of  growth. 

The  only  method  of  warfare  against  this 
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pest  recommended  by  European  writers  is 
to  jar  the  larvae  down  onto  sheets  and  then 
in  one  way  or  another  to  destroy  them. 
This  may  answer  for  young  trees  but  is 
then  tedious  and  but  partial.  We  found 
that  the  quickest  and  most  satisfactory 
way  of  destroying  the  insect  and  protect- 
ing the  trees  was  by  the  use  of  Paris 
Green  and  water  in  the  manner  frequently 
recommended  in  these  columns,  and  Lon- 
don Purple  will  evidently  prove  just  as  ef- 
fectual and  cheaper.  The  syringing  can- 
not be  done  from  the  ground  except  on 
very  young  trees,  though  a  good  fountain 
pump  will  throw  a  spray  nearly  thirty  feet 
high.  Larger  trees  will  have  to  be  ascen- 
ded by  means  of  a  ladder  and  the  liquid 
sprinkled  or  atomized  through  one  of  the 
portable  atomizers,  like  Peck's,  which  is 
fastened  to  the  body  and  contains  three 
gallons  of  the  liquid. 

The  mode  of  pupation  of  the  insect  un- 
der the  tree  on  the  surface  of  the  ground, 
beneath  whatever  shelter  it  can  find,  or  in 
the  crevices  between  the  earth  and  the 
trunk,  enables  us  to  kill  vast  numbers  of 
the  pupge  and  transforming  larvte  by  pour- 
ing hot  water  over  them.  We  found  that 
even  Paris  green  water  poured  over  them 
also  killed.  If  the  trees  stand  on  the  side- 
walk of  the  streets  the  larvae  will  go  for 
putation  in  the  cracks  between  the  bricks 
or  at  the  base  of  the  tree  where  they  can 
also  be  killed  in  the  same  way.  This 
mode  of  destruction  is,  take  it  all  in  all, 
the  next  most  satisfactory  one  we  know  of, 
though  it  must  be  frequently  repeated. 

(2)  We  have  largely  experimented  with 
a  view  of  intercepting  and  destroying  the 
larvK  in  their  descent  from  the  tree. 
Troughs,  such  as  are  used  for  Canker- 
worms,  tarred  paper,  felt  bands  saturated 
with  oil,  are  all  good  and  the  means  of 
destroying  large  numbers.  Care  must  be 
taken,  however,  that  the  oil  does  not  come 
in  contact  with  the  trees,  as  it  will  soon  kill 
them,  and  when  felt  bandages  are  used 
there  should  be  a  strip  of  tin  or  zinc  be- 
neath them.  The  trouble  with  all  these 
intercepting  devices,  however,  is  that  many 
larvae  let   themselves    drop    down    direct 


from  ihe  tree  and  thus  escape  destruction. 
In  conclusion  we  would  remark  that  it 
is  higlily  probable  that  Pyrethrum  powder 
stirred  up  in  water  might  be  successfully 
substituted  for  arsenical  poisons,  but  ex- 
periments in  this  direction  have  not  yet 
been  made.  From  experiments  we  have 
made  with  tlie  dry,  unmixed  powder,  we 
found  that  it  affects  very  quickly  the  larva, 
pupa  and  the  perfect  insect,  but  in  order 
to  be  applied  on  a  large  scale  and  on  large 
trees  the  powder  must  of  course  be  mixed 
in  water.  There  is,  however,  no  danger 
in  the  judicious  use  of  the  arsenical 
liquids  upon  shade  trees. 


THE  BU&  IN  THE  PEA. 

The  farmer  has  man}^  pests  to  contend  with, 
and  the  number  is  increasing  annually.  Fore- 
most among  them  now  is  the  Pea  Bug,  which 
has  done  great  damage  in  past  years  ;  and  with 
the  great  stock  of  bugs  on  hand,  we  may  expect 
great  ravages  another  year,  unless  something  is 
done  to  stay  them.  It  is  our  duty,  then,  ere  it  is 
too  late,  to  consider  what  is  best  to  do.  If  there 
is  a  remedy  it  is  high  time  we  knew  of  it,  as 
spring  will  soon  be  here,  and  then  there  will  not 
be  time  for  finding  out  what  is  best  to  do.  From 
what  I  know,  and  can  learn  from  my  fellow- 
farmers  in  this  section,  all  those  who  had  sown 
late  in  the  season  escaped  the  bugs  almost  en- 
tirely, and  also  that  those  who  had  sown  the 
Prussian  Blue  Pea  the  last  two  years  have  been 
free  from  them.  Now,  if  such  is  the  case  in 
other  places,  I  think  it  would  be  well  for  all  to 
know,  as  it  is  very  easy  for  others  to  report  from 
different  sections  of  the  country  through  the  col- 
umns of  your  paper.  Hoping  this  may  cause  the 
opinions  of  others  to  be  expressed,  I  leave  it  for 
able  pens. — J.  L.  Carville,  in  Farmer  s  Advocate, 
Canada. 

Late  sowing  is  probably  one  of  the  best 
methods  of  checking  the  increase  of  the 
pea-weevil,  but  the  farmers  must  also  be 
ver)-  careful  to  destroy  every  weevil  found 
in  their  seed  peas,  and  to  do  this,  the  peas 
should  be  kept  in  strong,  closely-woven 
bags,  or,  what  is  better,  tight  barrels,  and 
then  the  weevils  will  all  leave  the  peas 
before  the  time  of  sowing  a  late  crop,  but 
not  being  able  to  escape  into  the  open  air, 
can  be  easily  destroyed.  We  have  our 
doubts  in  regard  to  what  is  called  the 
"  Prussian  Blue  "  pea  being  weevil-proof, 
as  this  insect  is  not  at  all  particular  as  to 
the  variety  it  attacks  ;  the  hardest  and 
poorest  sorts  being  just  as  acceptable  as 
the  most  delicate  and  finest  flavored. — 
A.  S.  F. 
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SYNONYMS  OF  PARASITES 
CORRECTED. 


MISTAKES 


Mr.  L.  O.  Howard,  of  the  Entomological 
Division  of  the  Department  of  Agriculture, 
who,  we  are  glad  to  learn,  is  making  a 
specialty  of  the  Chakididce,  gives  reasons* 
for  considering  Antigaster  Walsh  synony- 
mous with  Eiipelnms  Dalm.  He  states  that 
there  were  "no  grounds  for  the  founding 
of  the  genus  Antigaster"  a  statement  which 
we  believe  is  hardly  justified.  Westwood 
characterizes  ^/^;!'^/ot«^  as  having  13-iointed 
antennae  with  the  club  ovate.  AValker,  in 
1869,  recognized  Antigaster,  stating  that 
it  was  allied  to  Enpebnus  and  Notanistis, 
and,  in  1872,  gave  as  the  distinguishing 
character  of  Eiipelnms  "  the  middle  tarsi 
with  bristles,"  and  the  genus  is  figured  with 
such  bristles  by  Snellen  von  Vollenhoven. 
Antigaster  is  sufficiently  distinguished  in 
the  ?  by  its  lo-jointed  antennaef  with 
the  club  obliquely  truncate  from  be- 
neath ;  by  the  basal  joint  of  middle  tarsi 
being  non-bristled,  but  widely  compressed 
and  finely  dentate  beneath  ;  by  the  abdo- 
men strongly  broadening  behind,  and  by 
some  of  the  5  characters. 

The  minuter  parasites  belonging  to  the 
Chalcididcs,  Proctotrupidce  and  Cynipidce, 
in  their  broader  sense,  are  most  interesting 
subjects  of  study,  and  we  confidently  ex- 
pect important  and  valuable  results  from 
special  study  of  them  in  this  country,  such 
as  Mr.  Howard  intends  to  give  ;  and  this 
reminds  us  that,  from  a  study  o|*  Forster's 
paper  on  the  Cynipidae,  which  we  have 
been  able  to  make  through  the  courtesy  of 
Mr.  Wm.  H.  Patton,  we  believe  that  our 
genus  Didictyum,  characterized  on  page  52 
of  this  volume,  is  synonymous  with  Fors- 
ter's Hexaplasta  and  must  therefore  sink. 
Authors  have  given  us,  so  far,  no  characters 
which  will  enable  us  to  properly  place  some 
of  the  osculant  forms  between  the  three  fam- 
ilies here  mentioned,  and  it  is  questionable 
whether  any  characterizations  can  be  for- 
mulated which  will  cover  all  requirements. 

*  Canadian  Entomologist,  October,  1880,  p.  209. 

t  The  club  cannot,  in  any  justness,  be  separated  into  3  joints, 
and  it  requires  a  stretch  of  the  imagination  to  make  out  an 
additional  one  between  joints  2  and  3,  which  is  the  only  way  to 
account  for  Westwood's  diagnosis,  supposing  that  the  antenna 
in  Eupelnius  has  the  same  number  of  joints  as  in  A  ntigaster. 


This  little  parasite  will  therefore,  in  future, 
be  known  2,%  Hexaplasta  5/^2«^  (Riley).  It 
is,  by  the  way,  not  a  parasite  of  Aletia  as 
we  had  been  led  to  believe  from  the  state- 
ment of  Prof.  Comstock  who  referred  it  to 
us,  as  such,  but,  as  we  have  had  good  evi- 
dence the  present  year,  a  parasite  oi  Phora 
aletiic.  The  parasite  is  not  gregarious,  but 
singly  infests. the  Phora,  going  through  its 
transformations  in  the  pupa  of  its  victim 
and  issuing  from  a  hole  eaten  in  the  upper 
anterior  part  thereof. 


"  A  MYSTERY  IN  REFERENCE  TO  PRONUBA 
YUCCASELLA." 


The  above  is  the  title  of  a  communica- 
tion by  Dr.  H.  A.  Hagen  in  the  July  num- 
ber of  our  contemporary  the  Canadian  En- 
tomologist. Dr.  Hagen  had  been  breeding 
Prodoxus  decipiens,  described  in  our  June 
number,  and  mistook  it  for  Pronuba  yucca- 
sella.  He  mentions  having  carefully  com- 
pared his  moths  with  typical  specimens 
and  that  his  comparison  left  no  doubt  that 
those  bred  from  the  stem  were  P.  yiiccasella. 
In  an  addendum  to  the  article,  written  af- 
ter Dr.  Hagen  had  seen  our  remarks  on  p. 
142  of  this  magazine,  he  further  declares 
that  the  basal  joint  of  the  maxillary  pal- 
pus in  his  two  females  "  is  produced  into  a 
spinous  tentacle  just  as  in  Pronuba."  This 
statement  was  such  a  surprise  to  us  that 
we  wrote  to  the  Canadian  Entomologist 
giving  our  reasons  for  believing  that 
Dr.  Hagen  must  have  been  mistaken.  In 
August  when  we  met  Dr.  Hagen  at  Cam- 
bridge he  at  once  confessed  his  mistake 
and  admitted  that  we  were  right,  though 
he  gave  no  explanation  of  the  way  the 
error  was  made.  In  his  interesting  re- 
marks on  the  anatomy  of  Prodoxus  no  re- 
ference was  made  to  the  former  error,  ex- 
cept so  far  as  it  was  implied  in  the  accep- 
tance of  our  species.  As  no  correction  of 
the  error  has  yet  appeared  in  the  columns  of 
our  contemporary  and  as  the  original  state- 
ment of  Dr.  Hagen  was  so  circumspect 
and  emphatic  we  cannot  let  the  matter 
drop,  but  are  constrained  to  thus  insist  on 
the  correctness  of  our  own  observations 
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MANDIBLE  OF  LITHOCOLLETIS  GUTTIFIN- 
ITELLA. 

We   give   herewith   the   figure  necessary 

to  complete   Mr.  Chambers's  article  in  the 

[Fig.  13S.]        November  number,  "On  the 

Changes   that  take  place   in 

the  Mouth-parts  and  Legs  of 

some   Leaf-mining  Lepidop- 

terous    Larvae,'.'    and    which 

was  unavoidably  omitted  last 

month.      The    figure     repre- 

Mandibie  of      scnts   the  mandible  (with  its 

Lithocolletis gut-  .         i   •,• 

tifniiteiia.  socket  and  chitmous  sup- 
ports) of  the  first  five  stages  of  the  larva, 
and  is  used  for  comparison  with  the  man- 
dible of  Pliyllocnistis  (Fig.  137,  p.  261.) 


Excessive  Injury  by  a  Beetle  in 
Russia. — We  noticed  recently  the  accounts 
given  in  Russian  newspapers  of  the  mis- 
chief which  is  being  done  by  locusts.  One 
of  the  most  destructive  insects  in  South 
Russia  is  the  beetle  called  by  naturalists 
Anisoplia  aiistriaca,  and  by  the  rural  popu- 
lation of  Kherson,  Gonzka.  This  insect 
first  appeared  in  1865  in  the  Melitopol  dis- 
trict, but  there  is  nothing  known  as  to  how 
and  whence  it  came,  as  it  had  never  been 
heard  of  in  any  other  part  of  Russia  or 
bordering  countries.  The  form  of  the 
insect  is  oblong  and  slightly  convex;  it  is 
of  the  size  of  a  grain  of  ricinous  seed  and 
of  a  cinnamon  color.  The  change  from 
egg  to  larva,  and  from  larva  to  a  full-grown 
beetle,  takes  nearly  two  years.  The  female 
lays  her  eggs  about  two  inches  deep  in  the 
earth,  and  the  grubs,  after  leaving  the 
eggs,  grow  very  slowly,  live  the  whole  win- 
ter in  the  earth,  finding  nourishment  in 
the  soil,  and  then  become  more  developed, 
but  remain  as  grubs  the  following  summer 
and  winter;  then,  on  the  approach  of  spring, 
they  rise  to  the  surface  of  the  ground, 
where  they  accumulate.  As  many  as  ten 
bushels  of  the  beetles  have  been  collected 
from  one  acre  of  wheat.  They  fly  from 
ear  to  ear,  and  do  not  (^uit  it  until  it  is 
destroyed.  They  are  capable  of  making 
long  flights  from  one  Government  to 
another.  Last  summer  a  mass  of  these 
beetles   was    discovered    in    the    sea,    near 


Ochakoff.  They  were  so  thick  that  it  was 
difficult  to  pull  a  boat  through  them.  They 
were  gradually  washed  on  shore,  and  the 
people,  instead  of  taking  prompt  measures, 
allowed  them  to  remain  there.  When  at 
last  they  recognized  the  danger  with  which 
they  were  menaced,  persons  were  sent  with 
horses,  casks,  etc.,  to  destroy  them,  but  it 
was  too  late;  about  three-fourths  had  re- 
covered strength  and  flown  into  the  neigh- 
borhood to  form  a  new  generation  in  that 
district.  The  British  Vice-Consul  at  Nico- 
laieff  reports  that  unless  efficient  measures 
are  adopted  it  is  probable  that  all  agricul- 
tural Russia  will  eventually  become  the 
prey  of  these  insects,  causing  privations 
hitherto  little  known  in  the  country.  He 
considers  that  the  subject  demands  the 
serious  attention  of  Europe,  as  Russia  sup- 
plies so  many  countries  with  wheat,  and  her 
misfortune  may  raise  the  price  of  American 
produce. 

Mr.  Charles  A.  Green  remarks  the  Colo- 
rado beetle's  evident  dislike  of  potato  tops 
groivn  in  the  shade.  I  have  observed  the 
same  thing — a  row  only  partially  shaded  by 
apple  trees  being  wholly  untouched,  while 
others  alongside  of  them  are  eaten  badly. 
I  have  supposed  that  the  absence  of  sun- 
light renders  the  foliage  of  less  agreeable 
flavor,  and  that  after  the  fully  exposed 
rows  are  defoliated  the  enemy  will  attack 
the  less  palatable  supply.  I  notice  also 
that  the  beetle  has  preferences  in  respect  to 
varieties.  A  row  of  White  Elephant  is  left 
almost  untouched,  while  a  row  of  Early 
Ohio  alongside  of  it  is  covered  with  the 
destroying  insects. — N.  Y.  Weekly  Tribune. 


Chemical  Change  in  the  Color  of 
Butterfly-wings. — Mr.  W.  H.  Edwards, 
of  Coalburgh,  W\  Va.,  communicates  to 
Psyehe  for  July  an  interesting  experience 
as  to  the  effect  of  carbolic  acid  on  the 
color  of  Li}?tenitis,  from  which  it  appears 
that  rich  purple  is  changed  to  metallic 
blue  or  even  green  by  this  acid.  This 
would  seem  to  prove  the  correctness  of 
Mr.  Dimmock's  conclusions  that  the  colors 
in  the  wings  of  insects  are  pigments. 
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The  Phylloxera  at  the  Cape. — We 
are  sorry  to  observe  from  the  Cape  Times 
that  M.  Cornu  has  recommended  the  Cape 
Government  to  continue  their  restrictive 
regulations  with  regard  to  the  Phylloxera. 
No  doubt,  in  the  abstract,  and  if  one  side 
only  of  the  case  be  looked  at,  M.  Cornu  is 
right;  but  there  are  many  points  to  be 
considered,  and  the  general  outcome  is  that 
while,  on  the  one  hand,  no  restrictive  en- 
actments can  in  the  long  run  be  efficacious 
in  excluding  the  insect,  they  will,  on  the 
other  hand,  inflict  gratuitous  injury  on  the 
welfare  of  the  colony  by  restricting  the 
importation  of  roots,  bulbs,  plants  other 
than  vines,  or  coming  from  countries  where 
no  vines  grow.  If  natural  barriers  and 
climate  do  not  keep  out  the  Phylloxera 
from  the  Cape,  no  artificial  restrictions  that 
man  can  devise  will  do  so.  The  evidence 
on  the  continent  of  Europe  is  decisive  on 
this  point. — Gardeners'  Chronicle. 

On  Our  Table. 


Botany  for  High  Schools  and  Colleges.  By  Chas.  E  Bessey, 
M.  Sc,  Ph.  D.  American  Science  Series.  8vo.  pp.  X,  611  ; 
with  573  cuts.  New  York.  Henry  Holt  &  Co.  1880.  Price, 
$2.50. 

Prof.  Bessey  has  produced  a  well  illustrated  Botany  for  the 
Laboratory  as  well  as  for  the  class-room.  The  First  Part,  re- 
lating to  General  Anatomy  and  Physiology,  follows  the  plan  of 
Sach  s  treatise,  but  in  a  more  elementary  manner,  so  as  to 
enable  the  pupil  to  go  over  the  ground  within  the  time  usually 
allotted  to  the  study  in  American  colleges.  In  the  Second 
Part  however,  which  treats  of  Special  Anatomy  and  Physi- 
ology, and  which  follows  an  order  of  Classification,  the  arrange- 
ment of  the  higher  plants  is  more  in  accordance  with  that 
already  followed  in  English  and  American  text-books,  while 
there  is  an  improvement  in  placing  the  lowest  orders  first. 
In  the  classification  of  the  '  Cryptogams,"  modern  views  are 
adopted,  and  a  fuller  treatment  of  these  groups  places  in  the 
hands  of  the  instructor  the  means  of  teaching  the  simple 
before  the  complex,  and  of  placing  the  study  upon  a  more 
scientific  basis.  If  the  importance  of  field  work  is  not  thereby 
lost  sight  of,  the  student  of  Prof.  Bessey's  book  will  become 
well  versed  in  the  elements  of  Botany.  The  introduction  of 
this  book  cannot  fail  to  produce  beneficial  results. 

An  Elementary'  Text-book  of  Botany.  Translated  from 
the  German  of  Dr.  K.  Prantl.  The  translation  revised  by 
S.  H.  Vines,  M.  A.,  D.  Sc,  F.  L.  S.  8vo.,  pp.  VIII,  a32 ; 
with  273  cuts.     Philadelphia  :  J.  B.  Lippincott  &  Co.     1880. 

This  work,  written  to  serve  as  an  introduction  to  Sach's 
larger  "  Text-book,"  which  it  resembles  in  mode  of  treatment, 
is  divided  into  four  parts:  Morphology,  Anatomy,  Physiology 
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Extracts  from  Correspondence. 

Uselessness  of  Yeast  Ferment. — According 
to  your  directions  I  have  been  experimenting 
with  yeast  ferment  on  Boll  Worms  and  Cabbage 
Worms  :  it  has  had  no  visible  effect  on  either. 
I  tried  it  also  on  Aletia  without  effect. 

I  experimented  yesterday  on  Aletia  and  Heli- 
othis  with  extract  of  Pyrethrum,  diluted,  40  parts 
water  to  one  of  extract.  Tiie  result  was  that  the 
small  worms  and  about  half  of  the  large  ones 
were  killed.  A  larger  proportion  of  Heliothis 
escaped  than  of  Aletia. — R.  W.  Jones,  Oxford, 
Miss. 

No  R.  M.  Locusts  in  Nebraska.— There  has 
been  no  flight  of  C.  sptvtus  in  Western  Nebraska 
this  season.  I  have  not  seen  half  a  dozen  indi- 
viduals all  summer.  This  Post  is  located  about 
120  miles  north-west  from  the  Loupe  country, 
and  is  a  good  point  for  observation. — W.  L.  Car- 
penter, Fort  Niobrara,  Neb.,  Oct.,  5,  1S80. 

Pyrethrum  on  Cabbage  and  Cotton  Worms. 
— My  experiments  with  the  Pyrethrum  Powder 
have  generally  been  satisfactory,  whether  ap- 
plied in  a  dry  state  or  diluted  in  water.  I  tried 
the  powder,  in  a  dry  state,  at  the  rate  of  half  an 
ounce  to  one  hundred  square  feet  planted  in 
cabbages,  which  were  infested  with  the  larva;  of 
Pieris  rapa,  and  the  worms  were  entirely  de- 
stroyed or  driven  from  the  plants  ;  not  only  this, 
but  the  butterflies  ceased  to  visit  the  powdered 
cabbages,  and  resorted  to  the  turnips  and  mus- 
tard. My  experiments  with  the  powder  on  the 
cotton  plant  were  most  gratifying,  until  the  pro- 
portion used  was  less  than  one-quarter  of  a 
pound  to  the  acre,  and  when  the  worms  were 
more  than  half  grown.  When  the  worms  were 
very  small  the  least  possible  quantity  of  the 
powder  seemed  to  exterminate  them.  I  have  not 
been  able  to  see  whether  the  powder  tends  to 
repel  the  moths  of  Aletia,  as  I  am  sure  it  repels 
the  butterflies  of  Pieris  rapcE ;  and  yet  one  ex- 
periment, made  by  me,  may  indicate  that  the 
powder  is  offensive  to  the  moths  of  Aletia,  for 


they  failed  to  feed  upon  persimmons  sprinkled 
with  Pyrethrum  Powder,  while  they  never  failed 
to  seek  and  feed  with  avidity  upon  persimmons 
sprinkled  with  cobalt,  arsenic,  Paris  green  and 
London  purple.  They  also  refused  to  feed  upon 
persimmons  poisoned  with  cyanide  of  potas- 
sium.— J.  F.  Bailey,  Marion,  Ala.,  Oct.,  10,  1880. 

Yeast  Ferment  for  Cotton  Worms. — I  have 
tried  many  experiments  with  yeast  and  beer  (a 
detailed  description  of  which  will  be  sent  you), 
without  any  beneficial  results  so  far  as  I  can  see. 
Both  diluted  yeast  and  beer  attracted  many 
insects,  some  of  which,  the  wasps  and  yellow- 
jackets,  attacked  and  carried  off  many  of  the 
cotton  worms.  The  application  of  yeast  and 
beer  did  indeed  seem  to  inconvenience  the 
worms,  but  no  injur}'  to  their  health,  or  diminu- 
tion in  their  feeding  was  perceptible  ;  nor  were 
their  numbers  perceptibly  lessened,  except  by 
the  predatory  insects  named. — J.  F.  Bailey. 

Pyrethrum  in  the  Garden.— Prof.  J.  P.  Stelle 
writes  from  San  Marcos,  Texas,  as  follows  : 

Two  weeks  ago  Mr.  J.  V.  Smith,  the  leading 
market  gardener  of  this  place,  complained  to 
me  that  he  found  it  impossible  to  get  a  stand  of 
turnips  on  account  of  the  work  of  the  flea-beetle 
immediatel}'  after  the  plants  were  through  the 
ground,  and  also  that  the  "green  worm"  and 
the  harlequin  or  "spotted  bug"  were  both  at 
work  ruining  his  cabbage  crop.  I  gave  him  a 
small  quantity  of  Pyrethrum  Powder  for  test, 
and  the  annexed  letter  received  from  him  to-day 
sets  forth  the  result  : 

San  Marcos,  Texas,  Oct.  11,  1880. 

Prof.  J.  P.  Stelle,— Z>.'(7;-  Sir:  The  Pyreth- 
rum Powder  which  you  kindly  furnished  me  I 
put  to  careful  test  with  the  following  results  :  I 
diluted  it  with  wheat  flour  at  the  rate  of  five  parts 
of  flour  to  one  part  of  Pyrethrum.  This  mixture 
I  dusted  over  my  cabbage  and  3-oung  turnips 
with  extreme  lightness,  according  to  your  direc- 
tions. It  entirely  cleared  the  plants  of  insects. 
The  flea-beetles  immediately  disappeared  from 
my  young  turnips  and  gave  me  no  further  trou- 
ble. The  green  worms  on  m}'  cabbage  were 
killed — I  found  large  numbers  of  them  dead — 
while  the  spotted  bug  promptly  took  with  a  leav- 
ing, I  found  none  of  them  dead,  but  not  one  has 
been  seen  on  my  cabbage  since  I  dusted  it  with 
the  mixture. — J.  V.  Smith. 

Does  the  Baltimore  Oriole  feed  on  Dory- 
phora? — Can  any  of  your  readers  inform  me  if 
their  observation  confirms  the  statement  made  to 
me  by  a  friend  interested  in  ornithologj'  and 
entomology,  that  the  Baltimore  Oriole  lives  and 
and  feeds  it  young  on  the  Potato  Beetle?  This 
gentleman  told  me  that  he  had  hesitated  about 
planting  potatoes  in  his  garden,  until  he  one  day 
observed  that  a  pair  of  these  birds  had  built  their 
nest  close  by,  when  he  at  once  decided  to  plant, 
fully  trusting,  he  said,  to  them  to  save  his  po- 
tatoes,   which    they  did.        He    added   that    two 
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orioles,  when  rearing   their  young,   would   keep 
a  quarter  of  an  acre  clear  of  beetles  and  larvse. 

This  Oriole  is  not  native  or  abundant  in  this 
part  of  the  country.  The  gentleman  alluded  to 
above  told  me  he  well  recollected  seeing  the 
first  that  he  had  ever  known  here,  and  on  mention- 
ing it  and  describing  the  bird  he  could  not  gain 
credence,  as  no  one  to  whom  he  spoke  had  ever 
seen  anything  of  the  kind  in  this  locality.  This 
was  about  forty  years  ago.  I  should  think  some 
of  your  correspondents  who  live  where  the  Oriole 
is  more  plentiful,  can  answer  my  quer}%  and  say 
whether  this  is  a  general  habit  of  the  bird,  or 
only  an  accident  of  time  or  place. — E.  W.  Clay- 
pole,  Yellow  Springs,  O. 

Destruction  of  Fruit  by  Aletia.— The  Aletia 
moths  are  still  here  in  very  great  numbers.  They 
are  feeding  now  mainly  upon  the  late  apples  and 
persimmons.  The}'  have  destroyed  all  the  wild 
grapes.  In  parts  of  the  county,  the  moths  are 
swarming  around  the  Sorgho-evaporating-pans, 
and  they  are  somewhat  troublesome  to  the  syrup- 
makers.  They  are  also  feeding  upon  the  prick- 
ly-pear {Cactus  opuntia),  a  fact  hitherto  un- 
known to  me. — Jas.  F.  Bailey,  Marion,  Ala., 
Oct.  8,  1880. 

Rare  Beetle  injurious  to  Sweet-potato  roots 
in  Louisiana. — I  send  you  a  Sweet-potato  with 
more  matured  larv?e  of  Cylas  formicaritis.  Keep 
it  in  a  warm  room,  as  cold  weather  will  kill  the 
larva:.  Since  187S  they  are  e.xtremely  rare  and 
difficult  to  obtain.  I  believe  that  the  heavj'^  frost 
that  year  (3  inches  ice  in  the  streets  here)  killed 
nearly  all,  but  they  seem  to  increase  again.  Tn 
1877  I  raised  640  Cylas  out  of  11  potatoes. 
Cooked  potatoes  containing  the  larvas  turn  so 
bitter  that  no  chicken  or  hog  will  eat  them. 
They  will,  in  time,  ruin  the  whole  crop  in  the 
South. — Wm.  Mische,  New  Orleans,  La.,  Octo- 
ber 19th. 

Aletia  in  New  York  State.— I  found,  Nov. 
6,  in  an  out-house  on  m)-  premises,  a  fresh  spec- 
imen of  Aletia  argillacea.  It  is  interesting  to 
note  that  from  Oct.  i6th  to  the  25th  the  weather 
was  severe,  with  snow  and  frost ;  but  for  several 
da3'S  before  Nov.  6  it  had  been  warm.  Oct.  16, 
1878,  this  moth  was  plentiful  here. — D.  S.  Kelli- 
cott,  Buffalo,  N.  Y.,  Nov.  9,  1880. 


ANSWERS  TO  Correspondents. 


Fungus  Foes. —  y.  y.  Brown,  Sheboygan,  Wis. 
— The  fungus  you  send  is  infested  by  a  strong 
colony  of  a  small  beetle,  Cis  fuscipes  Mell.,  which 
is  very  commonly  met  with  in  all  sorts  of  fungi 
that  grow  on  old  trees  and  logs.  It  belongs  to 
the  family  Cioidce,  the  numerous  species  of  which 


are  all  known  to  inhabit  such  fungi.  As  these 
fungi  are  quite  useless  to  man,  the  beetle  cannot 
be  considered  as  injurious. 

The  Twig  Girdler. — 1  send  you  by  mail  a  spec- 
imen of  a  Coleopterous  insect,  which,  they  say, 
is  sawing  off  with  its  mandibles  sapling  pear 
trees,  and  branches  from  older  pear  trees.  1 
send  you  also  a  specimen  of  a  young  pear  tree 
sawed  off  by  it.     You  will  gratify  a  great  deal  of 

[Fig.  1.5.5.] 


Oncideres  cingulatus— rt,  larva;  /»,  pupa  (after  Riley). 

curiosity,  which  has  been  excited  among  those 
who  have  suffered  by  its  ravages  if  you  will 
kindly  inform  me  what  the  name  of  this  insect 
is,  among  entomologists,  and  whether  it  has  any 
common  name. — Wm.  Rod.  Maxwell. 

The  insect  sent  is  a  rather  large  female  of  the 
Tvvig-Girdler  {Oncidei-es  cingulatus  Say),  which 
we  herewith  figure  in  its  different  stages.  An 
account  of  it  was  given  on  page  76  of  the  first 
volume  of  this  magazine.  It  is  known  to  girdle 
a  great  number  of  different  trees,  amoi;g  which 
may  be  mentioned  Hickory,  Elm,  Persimmon, 
American  linden.  Pear,  Apple,  Peach  and  Plum. 
Both  sexes  of  the  beetle  feed  upon  the  bark  of 
the  hickory,  but  only  the  females,  so  far  as  we 
are  aware,  girdle  the  twigs.  After  partly  girdling 
a  particular  twig  she  lays  a  number  eggs  in  the 
distal  portion  that  has  been  killed,  each  egg 
usually  inserted  just  beneath 
a  bud.  The  twig  usually, 
though  not  always,  breaks  off 
by  th2  force  of  the  wind  during 
winter,  and  the  larvje  flourish 
upon  the  dead  wood  as  it  lies 
upon  the  ground,  burrowing 
just  beneath  the  bark,  and  when 
very  numerous  leaving  little 
else  than  the  outer  bark.  The 
beetles  do  this  work  in  the  fall 
of  the  year.  The  young  larva 
hatches  and  works  a  short  dis- 
tance into  the  twig  before 
Oncidekhscingu-  winter  sets  in  and  continues 
Hngf^^?pointXr;  working  through  spring  and 
egg   is  inserted;  i,    summer,  transforming  to  pupa 

form     of   girdle  ;     <■,  j  .  o 

egg,  extracted  (after  only  towards  autumn.  Some 
^''^y'-  writers   have    stated    that    two 

years  are  required  for  its  development.  While 
this  may  be  true  farther  north  it  is  not  true  of  the 
latitude  of  St.  Louis  where  we  have  reared  the  in- 
sect repeatedly  from  the  egg. 
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The  Bedeguar  of  the  Rose. — Can  insects  cre- 
ate? Here  is  a  bit  of  common  briar  bearing 
some  kind  of  parasite,  but  observe  that  each  tuft 
of  the  parasite  springs  out  of  the  surface  of  bark 
within  which  is  globuled  a  grub  of  the  insect. 
Nowhere  else  on  the  plant  does  the  parasite  grow, 
nor  will  this  parasite  be  found  under  other  cir- 
cumstances.— L.  C.  Bryan,  Thomasville,  Ga. 

[Fig.  154.]  The  curled,  fibrous, 

moss-like  growth  re- 
ferred to  by  our  corre- 
spondent is  produced 
by  a  Gall-fly  known  as 
Rhodites  rosa:  Linn., 
which  occurs  both  in 
this  country  and  in 
Europe,  where  the  gall 
is  known  as  the  "Bed- 
eguar"  of  the  rose. 
The  larval  cells  are 
generally  more  num- 
erous than  in  the  spe- 
Bedeguar  of  the  Rose.  cimen  received,  and 
the  size  of  the  mass  of  fibrous  material  varies 
greatly,  but  usually  presents  the  appearance  of 
jhe  accompanying  figure. 

Minute  Borers  in  Cherry,  Peach  and  Plum 
Trees. — I  send  you  by  mail  to-day,  a  small  bot- 
tle of  beetles,  that  for  several  years  have  de- 
stroyed all  cherry,  peach  or  plum  trees  set  out 
on  a  particular  lot  at  Fair  Haven,  on  the  south 
side  of  the  North  Shrewsbury  river,  two  miles 
east  from  Red  Bank.  They  do  not  appear  to  in- 
jure seed  fruit  as  yet,  and  are  confined  to  a  small 
section.  They  bore  little  holes  in  the  trees, 
which  holes  fill  with  gum,  and  the  tree  soon  dies. 
—John  L.  Bennett,  Red  Bank,  N.  J. 

With  this  find  enclosed  specimens  of  a  small 
beetle,  which  has  so  profusely  stung  a  young 
cherry  tree,  trunk  and  branches,  that  I  expect  it 
will  not  recover.  If  convenient  I  would  like  to 
know  the  systematic  name  of  it. — M.  H.  Boy6, 
Coopersburg,  Pa. 

The  beetle  referred  to  in  both  the  above  in- 
quiries is  known  to  science  as  Scolytus  riignlostis 
Ratzeburg  and  belongs  to  the  family  of  Scolytida 
or  Bark-borers,  which  are  among  the  worst  ene- 
mies to  our  forest  and  orchard  trees  and  which 
are  most  difficult  to  deal  with.  The  species  in 
question  is  a  native  of  Europe  where  it  is  found 
on  Plum  and  Apple.  Its  introduction  ap- 
pears to  be  of  recent  date  but,  as  in  many  simi- 
lar cases,  it  has  spread  rapidly  and  does  more 
damage  here  than  in  Europe.  Dr.  Leconte  (Proc. 
Am.  Phil.  Soc,  XIII.,  p.  626),  who  first  identified 
this  species,  received  it  from  Elmira,  N.  Y., 
where  it  attacked  the  Peach.  We  received  it 
some  )'ears  ago  from  Hillsboro',  Mo.,  and  Wil- 
liamsport,  Md.,  also  attacking  Peach,  and  it  oc- 
curs in  the  District  of  Columbia.  Most  of  the 
other  species  of  the  genus  Scolytus,  as  far  as 
their  habits  are  known,  attack  forest  trees  :  thus 
^-spinosus  Say  {S.  carya:  Riley)  infests  Hickory  ; 
S.  fagi  Walsh,  Beech,  especially  in  the  South. 


Smilax  injured  by  Cut-worms,— I  send  you 
to-day  a  box  containing  four  specimens  of  a 
Noctuid,  the  larva  of  which  did  much  damage  to 
our  smilax  plants  {Myrsiphyllum  asparagoides)  by 
eating  off  all  the  softer  parts,  and  especially  the 
top  of  the  plant.  The  larvae  occurred  in  great 
numbers;  and  to-day,  or  better,  since  the  first  of 
last  week,  the  perfect  insect  appears  in  great 
number  in  our  green-house. — GustaveThommen, 
Lowell,  Mass.,  Oct.  i6th. 

The  moth  is  the  Unarmed  Rustic  {Agrotis 
saucia  Treit.),  long  known  in  this  country  as 
A.  inermis  Harr.,  it  having  lately  been  decided 
that  the  American  and  European  insects  are 
specifically  identical.  The  larva  is  one  of  our 
commonest  cut-worms,  feeding  upon  and  injur- 
ing a  great  variety  of  tender  plants, and  also  climb- 
ing on  to  vines  as  in  your  case.  We  have  desig- 
nated the  larva  as  the  Variegated  Cut-worm,  on 
account  of  its  markings,  and  it  will  be  found 
figured  on  PI.  i.  Figs,  i  and  2  of  our  ist  Rept. 
on  the  Insects  of  Missouri.  The  eggs  are  laid  in 
compact  masses  upon  the  twigs  or  leaves  of  trees. 
The  young  worms  which,  upon  hatching,  drop  to 
the  ground,  have  the  first  pair  of  prolegs  reduced 
in  size,  and  move  by  looping  of  the  body,  as  in 
the  case  of  the  ordinary  Canker-worm.  The 
characteristic  cut-worm  habit  of  hiding  near  or 
beneath  the  ground  during  the  day  is  not  ac- 
quired until  after  the  first  moult.  The  eggs  were 
first  figured  and  described  by  us  on  page  18S  of 
the  1st  volume  of  this  magazine. 

Honey  producing  Oak-Gall. — I  forward  you 
by  mail  specimens  of  the  oak  galls  from  which 
the  honey  ant  of  Colorado  {Myrmecocystus  hortus- 
deorum,  var.)  obtains  supplies  of  grape-sugar. 
Will  you  please  let  me  know  if  the  insect  making 
the  gall  is  known  to  3'ou.  Also,  will  you  favor 
me  with  the  substance  of  your  remarks  in  Boston 
confirming  my  statement  that  the  galls  exude  a 
sweet  sap?— H.  C.  McCook,  Phila.,  Pa. 

A  very  brief  statement  of  our  remarks  anent 
the  exuding  sachcarine  matter  from  galls  will  be 
found  on  p.  284  of  the  present  number.  In  ref- 
erence to  the  gall  sent  by  our  correspondent,  it 
is  one  that  is  found  quite  commonly  in  the  Rocky 
Mountain  region  on  Qucrcus  tindulata,  as  determ- 
ined by  Dr.  Engelmann,  who  sent  us  the  same 
gall  in  1874,  though  we  had  previously  collected 
it  ourselves.  It  is,  undoubtedly,  an  undescribed 
gall ,  and  a  very  similar  one  occurs  on  the  Quercus 
macrocarpa  in  the  Missisippi  valley.  It  has  the 
ordinary  woody  texture  that  belongs  to  so  many 
Cynipidous  oak-stem  galls,  and  the  architect  de- 
velops in  a  paler  cell  that  occupies  a  large  part 
of  the  interior  of  the  gall.  When  fresh,  the  gall 
is  quite  bright-colored,  inclining  to  crimson  or 
scarlet.  It  seldom  attains  a  larger  size  than  an 
ordinary  pea,  and  differs  from  similar  galls  in 
our  cabinet  by  having  frequently  a  rather  broad, 
flattened  crown,  though  this  character  is  by 
no  means  constant.  We  would  suggest  for  it  the 
name  of  Cynips  quercus-mellaria. 
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